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Abstract 
The majority of American Indians today possess varying degrees of Euro­
American admixture. While Native American societies have recovered some of the 
population losses they experienced from contact to 1900, most of this population 
recovery has involved the admixed Native Americans, rather than the full-bloods. This 
thesis explores the historical processes behind Native American population loss, 
illustrates the statistical significance between the varying levels of fecundity, fertility, and 
survivorship that spurred this differential recovery between the full- and mixed-blood 
portions of the population, and explains why this differential recovery occurred. Several 
factors seem to account for this, ranging from geographical, historical, cultural, and 
socio-political explanations to considerations �f the physical environment and genetics. 
The data suggest that level of admixture and acculturation were crucial factors in 
individual, family, and tribal survival, but these factors often had profound effects on the 
erosion and loss of traditional culture. Interethnic marriage between Indians and whites 
is blamed by many full-bloods and traditionalists for this loss of native customs, identity, 
and languages. The lead title for this thesis (taken from Heriard 2000:54) clearly reflects 
this sentiment. 
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Chapter 1: Introduction 
"European explorers found North America populated by dark-skinned natives. 
Their present descendants are best termed 'Native Americans' in our multi-ethnic society. 
Yet a high proportion of today's Native Americans actually are genetically mixed 
descendants of both Europeans and the aboriginal population of the Americas. While the 
dynamics of Native American historic population changes have been little studied, they 
are neither mysterious nor exotic." -- H.F. Dobyns (1976:1). 
"Another factor of apparent increase is found in the mixed-blood element, which 
is officially counted as Indian, although frequently representing only 1/16, 1/32, or even 
1/64 of Indian blood .... " -- J. Mooney ( 1910:286). 
One of the most significant features in the long and complex history of Indian­
white relations is interethnic marriage and the formation and growth of the mixed-blood 
population. This thesis presents an analysis of Native American historic population 
dynamics, particularly the increasing admixture of Indian peoples that resulted from 
intermarriage with whites. The reasons underlying such marital unions, and when and to 
what extent they occurred, will also be explored. The vast majority of Native Americans 
today are the heirs not only of a long history of interethnic marriages, but of racial 
conflict and oppression as well. A singular outcome of this dark side oflndian-white 
relations was dramatic population loss. 
From 1492 until 1900, the Native American population of North America 
experienced severe population decline due to epidemic diseases, removal and relocation, 
loss of environment and resource base, destruction of traditional life ways, racism, 
warfare, and genocide. Of an estimated U.S. Indian population of 5+ million in 1492 
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(Thornton 1987:43), only 237,196 remained by the end of the nineteenth century (U.S. 
Bureau of the Census 1915: 10), a loss of roughly 95%. 
Native Americans (including Alaskan Indians, Eskimo/Inuit, and Aleut) 
numbered 2,475,956 people in the United States as of April 1, 2000, or 0.9% of the total 
population (U.S. Bureau of the Census 2000: 1 ). This rapid population growth can be 
illustrated by the Navajo, who increased from 22,455 in 1910 to 225,298 in 1990 
(Thornton 1987:161; U.S. Bureau of the Census 1915:19, 1994:19). However, not all 
tribes have shared in this population expansion. Some tribes have experienced ongoing 
attrition, such as the Walla Walla, whose numbers dropped from 3 97 in 1910 to 227 in 
1990 (U.S. Bureau of the Census 1915:15, 1994:31). Other groups have gone e?(tinct, 
such as the Y ana, of which Ishi was the last member (Kroeber 1961; Thornton 1987: 161 ). 
While the number of Native Americans in the contiguous U.S. has increased 
greatly since their population nadir, the proportion of full-bloods dropped alarmingly 
from 1910 to 1930, and this trend has continued to the present. In 1910, 56.5% of the 
265,685 Native Americans enumerated in the contiguous U.S. were full-bloods and 
35.2% were mixed-bloods (8.4% did not report "blood mixture") (U.S. Bureau of the 
Census 1915:31). By 1930, 46.3% of the 332,397 enumerated were full-bloods and 
42.4% were mixed bloods (11.2% did not report "blood mixture") (U.S. Bureau of the 
Census 1937:75). More than fifteen years ago, Russell Thornton (1987:182) wrote that 
the proportion of full-bloods was surely far less than 25%, given that the proportion in 
1930 was less than 50%, and that the vast majority of American Indians had some degree 
of non-Indian blood. The proportion of full-bloods existing today must be even lower, 
and Russell Ellis, a full-blood Native American and secretary of the Absentee Shawnee 
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tribe, has said that most full-blood Indians are either dead or beyond child-bearing age 
(Heriard 2000:54). If the full-blood population were 15% today, only about.371,393 
Native Americans out of 2,475,956 would be full-bloods. If it were 10%, there would be 
only 247,595. Table 1.1 shows estimates of the number of full-bloods based on 
Thornton's (1987:182) assertion and data reported in the 2000 U.S. Census. 
Intermarriage rates between Indians and non-Indians is a truly significant 
demographic trend. In 1970 over 33% of all U.S. Indians who were married had non­
Indian spouses (U.S. Department of Health, Education, and Welfare 1974:35). By 1980, 
intermarriage of Indians with non-Indians had risen to over 50%, versus only about 1 % of 
whites and 2% of Blacks being married to someone of another "race" (U.S. Congress 
1986:74). Around the same time period, it was also reported that "barely three-fifths of 
all births registered as Indian list both parents as Indians. More than one-fourth of the 
remaining Indian births had only an Indian mother, and 15% had only an Indian father . . .. 
The number of Indian children born to two Indian parents declined from 66% in 1965 to 
59% in 1968" (U.S. Department of Health, Education, and Welfare 1974:37; see also 
Thornton 1987 :23 7). Concurrent with this increase in interethnic marriage is the ongoing 
loss and dilution of traditional culture. A highly relevant debate today is over "what it 
takes to be considered an American Indian" (Heriard 2000:54). 
T bl I I E . a e . .  stimate ative encan opu at1on ,y 00 d N . Am . P 1 . b Bl d1 
2,475,956 Native Americans, 2000 U.S. Census 
Full-Blood I 20% 495,191 I 15% 372,393 I 10% 247,596 I 5% 123,798 
Mixed-Blood I 80% 1,980,765 I ss% 2, 104,563 I 90% 2,228,360 I 95% 2,352,158 
1Thomton's (1987:182) assertion of"far less than 25%" calculated from 2000 U.S. Census Native 
American population reports. 
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Native Americans are recovering from the great population attrition that resulted 
from contact and colonization, especially the impact of Old World diseases. However, it 
seems largely to be only the mixed-blood portion of the Native American population that 
has experienced this growth. Why did the full-bloods fall so far behind the mixed-bloods 
in regaining population? Under what circumstances was this mixed-blood population 
created, and what motivations were behind the expansion and further mixture of that 
population with Euro- ( and sometimes African-) Americans? The hypothesis explored in 
this thesis is that ethnic admixture and acculturation level were the keys to population 
growth for many tribes, explaining why some tribes increased in population so 
dramatically, while others increased only slightly or decreased in numbers. While some 
of this population growth may have been due to genetic factors, such as heterosis 
("hybrid vigor"), environmental or socio-political and economic factors, such as 
relatively greater access to resources among acculturated mixed-bloods than among their 
full-blood counterparts, also contributed greatly to the growth of some Native American 
populations. It is abundantly clear that interethnic marriages and admixture conferred 
significant biological and social advantages to Indians of mixed-blood heritage. This is 
the primary finding of the research described in this thesis. 
A few brief words concerning the organization and content of this thesis are in 
order. Chapter 2 presents a discussion of Native American historical demography, 
focusing on the reconstruction of aboriginal population estimates in the Americas at 
contact and an overview of Indian-white relations from contact to 1900. This overview 
briefly explains how differing facets of Indian-white relations -- specifically disease, 
warfare, genocide, racism, Indian policy, removal and the reservation system, trade, and 
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intermarriage with non-Indians -- affected the numbers and composition ("blood 
quantum") ofNative American groups. This was done to give the reader an 
understanding of how drastic the population changes from contact to the end of the 
nineteenth century had been, the social and environmental situations that endangered 
these groups' continued existence, first as biological and then as cultural entities, and 
why it was of such concern that they increase in number even while much of their 
traditional culture was eroding, often through the direct interference of whites. Chapter 3 
describes the historical sources utilized in this thesis, namely the Boas database ( collected 
1888-1903), from which the statistical samples for this study were drawn; and the U.S. 
Bureau of the Census' Indian Population in the United States and Alaska, 1910, which 
was used to some extent in constructing the samples, but primarily as a foil for 
comparison and contrast with this thesis' results. Chapter 4 presents the formalized 
hypotheses of this thesis, the methods used in testing those hypotheses, the results of 
those tests, and a comparison of those results with the 1910 Census reports on sterility, 
fertility, and vitality of offspring for different levels of admixture in a married couple. 
The results of these statistical analyses showed that the mixed-blood portion of the Native 
American population was indeed increasing at a significantly higher rate than the full­
blood portion, and offers clues as to why this was so. Chapter 5 describes the forces 
behind these statistical findings, ranging from genetic factors that could have contributed 
to increased conception rates and greater resistance to disease for mothers and children, 
through environmental, socio-political, and economic explanations. Chapter 6 offers a 
summary of the findings contained in this thesis, as well as questions for further 
consideration and research. 
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It is also necessary to make a few short statements on the terminology used 
throughout this thesis. First, in dealing with a topic such as ethnic interrelations and 
intermixture, it is nearly or wholly impossible to escape "racial" categories. While it is 
well understood by this author that "race" is a cultural construction and not a biological 
fact, the use of terms such as white, Black, Indian, mixed-blood, etc., serve as an 
admittedly problematic shorthand for the biological reality of differing allele frequencies 
among previously separated populations, for the cultural perceptions of these groups as 
distinct biological entities, and as a means of delineating different social groups from one 
another. Indeed, the conflict between different perceptions of what a "race" or ethnic 
group is, and what it takes to be defined as a member of one, is at the heart of much 
controversy within the Native American community today. 
Secondly, I have followed the precedent set by other scholars by describing this 
group of heterogeneous people as Native Americans, American Indians, Indians, and 
Amerindians interchangeably, despite an understanding that depending on the perspective 
of the reader, one term or another might be considered offensive or inaccurate. The same 
is true for terms like white and Euro-American, and for Black and African-American. 
The terms mixed-blood,full-blood, quarter-blood, etc., have been used simply to describe 
whether and to what extent an individual's ancestral line has been composed of different 
broad "racial"/ethnic categories, and not as an insult to those individuals' parentage or 
self- and societal worth. Unless using a direct quote, racist or discriminatory terms, such 
as half-breed, have been avoided. Terms such as civilized, savage, and primitive are put 
in quotations within the text to convey the inaccuracies and ethnocentrism generally 
associated with their use. 
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Chapter 2: Indian-White Relations and Native North 
American Population History 
The history oflndian-white relations has been one of dramatic population decline 
and cultural and biological change for Native Americans. Some tribes have recovered, 
and even expanded, their populations during the twentieth century, but many others 
remained small. Regrettably, a number of tribes were driven to extinction. In this 
chapter, I offer a brief overview of Indian-white relations, commenting specifically on 
how contact with Europeans and Euro-Americans affected tribal populations, both in 
numbers and composition, from the time of contact to the Native American population 
nadir. lnterethnic sexual liaisons and marriages were a large component of Indian-white 
relations, and their results were the mixed-blood women and children used in this study' s 
statistical analyses. As such, some explanation of how they came to be and what kind of 
physical and socio-political environments surrounded them seems appropriate. 
Contact 
The first contact of Native Americans and Europeans was probably between 
Eastern Inuit/Eskimo peoples or Newfoundland Indians ( e.g., Beothuk) and the 
Scandinavians led by Leif Eriksson who landed in present-day Newfoundland around AD 
1001. The Norse continued colonizing efforts on the island of Newfoundland certainly 
until AD 1014, and possibly until about AD 1350. They likely never had a colonizing 
presence on the mainland of North America. Old Norse sagas regarding Vinland, as they 
named Newfoundland, describe fights with "Skraelings," who were probably Dorset 
Eskimos or Newfoundland Indians. The Norse's Greenland colony also perished 
sometime during the thirteenth century, likely due to starvation, disease, and fights with 
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Eskimos. However, contact with Greenland had been cut off due to a "little Ice Age," so 
the true fate of the colony is unknown (Diamond 1999:371-373; Thornton 1987:11-12). 
This contact apparently did not significantly affect either the Native Americans or 
the Norse. The Norse possessed too few resources and technology, and too long a supply 
line over too harsh an environment to maintain a serious presence in North America. The 
large merchant nations of sixteenth century Europe, however, did possess the technology 
and resources for large-scale colonization (Diamond 1999:372-373). 
October 12, 1492 marks the day Christopher Columbus "discovered" the 
Americas, but it was also the day he first met Caribbean Island natives, the Island 
Arawak. The earliest conclusive date for mainland Native American-European contact is 
April 3, 1513, when Juan Ponce de Leon landed near present-day Daytona Beach, 
Florida. He managed to leave safely, but so angered the Florida natives during his 
explorations that he was killed upon his return in 1521 (Thornton 1987:12-14). Soon 
after this contact on mainland America, extended inland explorations and colonization 
allowed for increased interaction between Native Americans and whites. To quote 
Thornton ( 1987: 14 ), "The American Indian demographic tragedy had commenced." 
Estimating Prehistoric/Contact Population 
Henry F. Dobyns (1966:395) remarked that ''the idea that social scientists hold of 
the size of the aboriginal population of the Americas directly affects their interpretation 
ofNew World civilizations and cultures," and Francis Jennings (1975:16) argued that the 
reverse was also true: ''the idea that scholars hold of New World cultures directly affects 
their interpretation of the size of aboriginal populations". It would be impractical to 
describe here the theories behind estimating prehistoric population sizes, especially since 
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this has already been done by Thornton (1987:15-41, especially 17-22 for general 
methodology; Thornton et al. 1991) and Dobyns (1966, 1976:7-21, 1983:34-44) (see also 
Cook 1960, Daniels 1992, and Jennings 197 5: 16-31 for descriptions of th·e types of data 
used in population reconstruction and for briefs on the merits of the methodologies). 
Both give an overview and critique of other scholars' techniques in estimating aboriginal 
American population sizes, as well as the history of population estimates from colonial 
times to present. 
Since the 1830's, there have been numerous calculations and heated debate over 
the size and density of past, present, and future Native American populations. Estimates 
for the Aztec and Incan empires of the early-mid 1500's are considered relatively 
accurate, since they were based on the first-hand accounts of early explorers, 
conquistadores, and missionaries. Estimates for populations north of Mexico are based 
more on speculation and inductive reasoning. This is partly due to the timing of the 
different European nations' colonization of North America, and to their different attitudes 
towards colonization and relations with the natives (Thornton 1987:62). 
The Spanish were the first to extensively explore the Western Hemisphere. They 
began serious colonization early, tended to subjugate and absorb the native populations, 
and kept detailed records of colonies, tribute payments, and numbers of Indians converted 
or enslaved. The French and English took longer to establish colonies and did not keep 
many records until later, in the seventeenth century (Thornton 1987:62-63). The English, 
in particular, did not produce many records concerning Native Americans. They drove 
Indians away from their colonies, and therefore had little knowledge of what was 
transpiring among the natives (Crosby 1976:290). Thus, there is some direct 
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documentation of native populations from early Spanish colonial areas, but very few 
records from early British or French America. 
To further complicate the matter, many of the indigenous populations in what 
would become French and British America -- even those in the interior of North America 
-- had already been decimated by epidemic Old World diseases by the time explorers first 
made significant contact, although how severe this decimation was is still a matter of 
debate (Thornton 1987: 16-17). Only transient contact with Europeans was necessary to 
transmit diseases to Native Americans (Jennings 1975:23). These diseases then spread 
along trails and watercourses to infect larger Native American populations, especially in 
large ceremonial centers (Thornton 1987:63). This is evidenced by Europeans' reports of 
encountering under-populated or empty towns during their travels, particularly in the 
contemporary U.S. Southeast (De Soto's explorations 1539-1542, see Bourne 1922; 
Cunninghame Graham 1903; Vega 1951) and Southwest (Coronado's explorations 1540-
1541, see Castafieda de Nagera 1838; Vazquez de Coronado 1556, 1600). 
Archaeological evidence, discussed later in this chapter, also supports this conclusion. 
Because of these difficulties, estimates of the number of inhabitants of North 
America prior to contact with Europeans (usually defined as AD 1492, not AD 1001) vary 
greatly. Alfred Kroeber (1939: 166), working largely off of the estimates of James 
Mooney, estimated an aboriginal population of 8.4 million for the Western Hemisphere 
circa AD 1500, with roughly 900,000 people north of the Rio Grande. He believed about 
720,000 people inhabited the contiguous United States at that time. 
At the other extreme, Henry Dobyns (1966:415) estimated there were 90-112.5 
million people in the Western Hemisphere upon Columbus' arrival, with 9 .8-12.25 
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million in the present-day United States and Mexico. In a later estimate, he raised the 
North American total to a possible 18 million people north of Mesoamerica (Dobyns 
1983:42). Dobyns did not provide an estimate for the contiguous U.S., but Thornton 
(1987:25) derived an estimate for the U.S. of 8.31-15 million based on Dobyns' 1966 and 
1983 totals. 
Based on his own work and the work of others, including Kroeber and Dobyns, 
Russell Thornton ( 1987 :25) estimated the population of the Western Hemisphere circa 
AD 1492 to have been around 72+ million inhabitants. For North America during the 
same time period, his estimates are 5+ million for the United States and 2+ million for 
Canada, for a total of 7+ million north of the Rio Grande, give or take a little for the 
populations of Alaska and Greenland (Thornton 1987 :32). Since scholars generally agree 
that Kroeber and Mooney's estimates are too low, but are hesitant to accept Dobyn's 
figures, Thornton's (1987) moderate estimates are the ones referred to throughout this 
study. Note that contemporary estimates for the native population north of the Rio . 
Grande at contact range from 2 million (Thornton 1980; Thornton and Marsh-Thornton 
1981; Ubelaker 1976, 1988, 1992a, 1992b) to 3-4 million (Denevan 1992), up through 
Thornton's ( 1987) 7 million and Dobyn' s ( 1983) 18 million. 
It should be noted, of course, that the Native American population of AD 1492 
might not have been the largest ever present. We do not know whether the number of 
Native Americans at that time was growing, shrinking, or stable, or what differences in 
number and pattern existed between different groups (Thornton 1987:36). However, it is 
probable that the total Native American population today is smaller (2,475,956 people in 
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the United States as of April 1, 2000, only 0.9% of the total population [U.S. Bureau of 
the Census 2000: 1]) than it was in AD 1492 (Thornton 1987 :42). 
In comparison, the estimated population of Europe around the time of Columbus 
is 60-70 million, not counting Russia. The populations for the primary colonizers of the 
Americas during this period are estimated as 6.5-10 million in Spain, 1.25 million in 
Portugal, 5 million in the British Isles, 15 million in France, and a little less than 1 
million in the Netherlands (Thornton 1987 :36). 
It should also be noted that most population estimates are based at least in part on 
available cens�s data. In many cases, the population counts for Indians may be very 
subjective: they may reflect the desire to be or not to be an Indian, depending on white 
assumptions of what an Indian is and on attitudes concerning the Indian's future (Dippie 
1982:xv). During some periods of U.S. history, there were undoubtedly m�y quarter­
blood and maybe even half-blood Indians who were phenotypically white enough to 
"pass" into white society. Conversely, in the late twentieth century it became somewhat 
fashionable to be Indian, and this is reflected in the large number of people in the 2000 
census who claim partial Indian blood, but report being also of some other "race" or 
ethnicity, usually white (U.S. Bureau of the Census 2001 :7). 
Native American Population Decline and European Colonization 
The year AD 1500 marked the beginning of dramatic worldwide changes in 
population size and density. In the following centuries, the 72+ million that Thornton 
estimated existed in the Americas in AD 1492 declined to perhaps 4-4.5 million, a loss of 
about 94% (Thornton 1987:42). The 5+ million he estimated to be in the United States 
had dropped to 237,196 by the end of the nineteenth century, a loss of roughly 95%. The 
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period from 1890-1900 marked the Native North American population nadir (Thornton 
1987:43). In comparison, Old World populations (including immigrants to the New 
World and their descendants) increased from about 500 million in 1492 to 1.5 billion in 
1890 (Thornton 1987:42). By 1998, this number had risen to nearly 5.9 billion (U.S. 
Bureau of the Census 1999:8), minus the roughly 52.5 million indigenous American 
peoples (Salvador 2003; Statistics Canada 2003:2; U.S. Bureau of the Census 2000:1). 
The non-Indian population of the U.S. had increased from zero before 1492 to more than 
5 million by 1800 (U.S. Bureau of the Census 1983:6). By 1890, it had risen to 63 
million, and by 1900 to over 75 million (Thornton 1987:43, 133). 
There are three factors that affect population structure: births, deaths, and 
migrations. Most changes in population size are due to changes in birth or death rates, or 
both. These are called natural increases or decreases. Migration is usually an 
insignificant factor (see Malthus 1960), although migrations of Europeans and Africans 
into the Americas were to have a profound effect on the continents' indigenous 
populations. Native American populations in the U.S. declined from 5+ million to 
237,196 between 1492 and 1890 because there were more Indian deaths than births. This 
means, of course, that several times the original 5+ million people died from 1492-1890, 
as new, but ever smaller, generations of Native Americans were born, lived, and died. 
Both increased death rates and decreased birth rates contributed to Native American 
population decline, but it was the increased death rates that were the primary cause 
(Thornton 1987:43). This chapter provides an overview of the causes of the increased 
death rates and forces that fostered changes in population composition, whether by age, 
sex, or admixture. This is done to give the reader a better sense of the history behind the 
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population structure present at the point of collection of the Boas data. Subsequent 
chapters of this study are concerned with the decreased birth rates. 
The reasons for the increased death rates stemmed from European contact and 
colonization. Mooney (1910:286) listed these reasons, in order of importance, as: 
"sma11pox and other epidemics; tuberculosis; sexual diseases; whiskey and attendant 
dissipation; removals, starvation and subjection to unaccustomed conditions; low vitality 
due to mental depression under misfortune; wars." 
To this, Thornton ( 1987 :44) adds genocide towards the middle to lower part of the list. 
Most of these reasons pale in significance next to the influence of disease in Native 
American depopulation, though all contributed not only to increased deaths, but many 
also to decreased births. This decrease in births will be discussed in detail in Chapters 4 
and 5, but suffice it to say here that disease and stress have been shown to lower a 
couple's ability to conceive. 
Disease 
Europeans did not settle the Americas, but resettled them. What Europeans took 
to be untamed wilderness was in fact in many ways created by them through the 
decimation of native populations by Old World diseases (Jennings 1975:30). From 
Europe came smallpox, measles, bubonic plague, cholera, typhoid, pleurisy, scarlet fever, 
diphtheria, mumps, whooping cough, colds, the venereal diseases gonorrhea and 
chancroid, pneumonia, influenza, some other unusual respiratory diseases, probably 
typhus (though see Crawford 1998:56 for dissenting opinion) and venereal syphilis, and 
an Old World strain of tuberculosis (Thornton 1987:44). The latter, while found in both 
the Old and New Worlds, increased in its destructiveness in the Americas due to 
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conditions consequent to European colonization (Mooney 1910:286). From Africa came 
malaria, yellow fever, probably dysentery and syphilis, and other, less virulent diseases. 
Thornton (1987:44-45) includes alcoholism among these afllictions, particularly in light 
of current American Indian mortality rates due to suicide, accidents, diabetes, and 
cirrhosis. 
Epidemics did not simply spread among Native Americans, kill many of them, 
and then disappear. They recurred in cycles, with as many as 93 serious epidemics and 
pandemics occurring from the early sixteenth century to the beginning of the twentieth 
century (Dobyns 1983:15-23). This would mean that a "serious contagious disease 
causing significant mortality invaded Native American peoples at intervals of four years 
to two and a half months, on the average, from 1520 [the occurrence of the first epidemic, 
smallpox] to 1900," (Dobyns 1983:24). Evidence suggests that Columbus may have 
transferred swine influenza along with pigs to the New World in 1493, which would 
partially explain the rapid depopulation of the Caribbean natives prior to the outbreak of 
smallpox in the Americas (Guerra 1988, cited in Dobyns 1993:275). This pushes the 
earliest date of epidemic disease occurrence in the New World back by nearly 30 years. 
Native American populations were ''virgin soil" for these Old World diseases in 
that they had never before been exposed to and had no co-evolutionary history with them, 
and thus were immunologically defenseless against these pathogens (Crosby 1976:289). 
This would mean that most or all of a population would be ill at the same time and unable 
to care for others or even maintain the daily necessities of life (Crosby 1972:40, 53). 
Survivors of epidemics would develop some immunity to those particular diseases, but 
their children would be susceptible to new outbreaks. Mortality rates for these repeated 
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outbreaks were possibly very near those of the virgin soil epidemics (Crosby 1976:295). 
Often, an outbreak of one disease would follow an epidemic of a different disease, 
leaving people already weakened from surviving one pathogen more susceptible to the 
new one (Dobyns 1983: 17). The mortality experienced by Native Americans during 
these repeated epidemics must certainly have had profound mental and emotional effects 
on the survivors, especially in light of the ability of European- and African-derived 
peoples to better withstand these plagues (see Crosby 1972:40 for some examples). For 
example, some Indians in Spanish-occupied America became so enraged at Spaniards' 
seeming invulnerability to epidemic disease that they went so far as to knead infected 
blood into their masters' bread and hide corpses of people killed by disease in the 
Spaniards' wells, to little effect (Crosby 1972:38; Gibson 1966:141-142). This could 
have made some indigenous populations more vulnerable to the transculturation 
promoted by invading Europeans (Dobyns 1983: 10), as with the aforementioned Spanish 
Indians adopting the compadrazgo, or godparenting, from their masters to protect 
children orphaned by disease (Gibson 1966:142). 
This massive and sudden depopulation also changed Native American cultures in 
other ways. Archaeological evidence suggests that contagious disease may have caused 
an abrupt sixteenth century population contraction in the lower Mississippi River valley 
and southeastern U.S. (Dobyns 1993:274, 277, 280; see also Smith 1994:259-264). The 
loss of population meant a decrease in job specialization, less social complexity, and 
simpler political systems (see Carneiro 1967:241; Dobyns 1983:10). In short, population 
loss led to the dissolution of most Southeastern chiefdoms into looser tribal organizations 
(Hudson 1976:205-206; Knight 1994:382-383; Smith 1994:257, 270-272). The idea that 
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Native Americans were "savage" or "primitive" was used as an excuse by European and 
Euro-American governments to "civilize", remove, or destroy native peoples, just as it is 
used as an excuse by many "modem" or "developing" nations against their indigenous 
populations today. 
In addition to being "virgin soil" for European diseases, Native Americans were 
also disadvantaged against these pathogens due to genetics and an accident of migration. 
Many viruses will partially adapt to the immune system of their host. A virus that adapts 
in this way becomes more virulent to any individual with similar genetic 
histocompatibility antigens (major histocompatibility complex, or MHC). Since 
biological relatives are more likely to share certain genes, including MHC, any individual 
closely related to the initial host would be highly likely to catch the disease and more 
likely to die from it (Black 1992: 1739). The disease, in a sense, knows how to cope with 
the newly infected individual's immune response. In small bands where most people 
were related biologically to one another, this would prove particularly deadly. The MHC 
antigens are also fairly homogeneous among Native Americans and Pacific Islanders due 
to their initial restricted gene pools, or what is commonly referred to as the ''founder 
effect." The result is that a virus when passing between two unrelated African hosts has a 
0.5% chance of not encountering a new MHC type, but has a 32% chance when passing 
between two unrelated indigenous South Americans (Black 1992: 1740). The increase in 
virulence of diseases due to this genetic factor was devastating for Native Americans. 
Native American medical practices were sometimes unsuited for Old World 
"crowd" diseases. Native Americans utilized a wide variety of herbal medicinals, and 
their skill at curing native ailments, especially external maladies such as wounds, was 
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very great. Some of their treatments seemed to cure or alleviate the symptoms of white 
diseases, or at least did no further harm (Vogel 1970:101, 256-257; see also Heargerty 
1928:63). However, the practice of sweat baths followed by dunking in cold water 
increased mortality for the greatest killer of Indians, smallpox (Stearn and Stearn 
1945: 16; Vogel 1970: 101, 256-257 '[see also note 531, pg. 256)). Fasting for purification, 
sometimes abetted by lack of proper sustenance in general, may have also lowered 
individuals' resistance to disease (Stearn and Steam 1945:16). 
White medical practices sometimes helped reduce mortality, and inoculation and 
vaccination (when available) were often tried by well-meaning whites to protect the 
Indians from disease. However, attempts at inoculation often caused epidemics, and 
vaccination was not widely used until late in the 1800's (Steam and Steam 1945:53-67). 
Also, Native Americans often refused these treatments out of an understandable distrust 
of whites (see Steam and Stearn 1945:54, 58, 65, 66-67, 82, and 107 for examples). 
Several Native American cultural practices also favored the spread of European­
and African-derived diseases. Most Indians were very social, with several families often 
occupying one domicile. Sick individuals were not separated from their homes and 
families. Therefore, healthy and sick were often in direct contact. In sedentary tribes, the 
problems of maintaining sanitation could increase infection and re-infection of 
individuals from the effluvia of the ill. Many tribes were nomadic or semi-nomadic, 
which, while much preferable for sanitation, often resulted in a wide dispersal of diseases 
among tribes as neighbor passed sickness on to neighbor. Isolation and quarantine were 
impossible under these conditions, and even during the reservation period, Native 
Americans were understandably often resistant to being separated from their sick loved-
18 
ones (Steam and Steam 1945:15-16, see 114, 115 for some examples of resistance to 
quarantine). 
In terms of impact, smallpox, measles, and�strong strains of typhus were probably 
the greatest early killers of Native Americans, with smallpox having by far the largest 
impact (Thornton 1987:44-45). Dobyns (1983:18-20) argues that influenza was likely 
among the top three killers, and that the impact of typhus cannot be known since it was 
very difficult to diagnose until the mid-nineteenth century. Dobyns (1983 :21) lists only 
four episodes of typhus from 1586-1742, with no reported episodes in the 1800's. Of 
influenza, Dobyns (1983:19) reports ten epidemics from 1559-1918, several episodes of 
which were continent-wide and/or occurred simultaneously with smallpox epidemics. A 
listing of these epidemics can be found in Table 2.3, presented later in this chapter. 
Smallpox 
Smallpox killed more Native Americans than any other factor of depopulation, so 
more will be said on the subject of this disease than on any other factor. Archaeological 
evidence indicates that smallpox could have spread from southern Peru to the U.S.­
Canada border by the late 1520's (Dobyns 1993:274, 277, 280). The first smallpox 
pandemic (1520-1524) was witnessed by the Spanish conquistadores, who saw ''Native 
Americans dying in droves" (Dobyns 1983:13). For one example of how smallpox could 
affect population, case fatality among some tribes during the 1836-1840 pandemic was as 
high as 98.3% (Steam and Steam 1945:93). In the U.S., smallpox decimated native 
populations nationwide from 1520 to the end of the nineteenth century. I will describe 
here only one incidence. The account is somewhat lengthy, but it illustrates several of 
the factors described previously in this chapter, including incredibly high mortality rates, 
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increased virulence (and evidence of the action of MHC similarity), and Indian social 
practices. It also describes the effect despair can have on mortality. 
The Mandan were an agricultural tribe living on the upper Missouri River. They 
numbered about 9,000 in 1750, but had been reduced to 1,600-2,000 members by 1837, 
primarily due to diseases (Thornton 1987:96). On June 3, 1837, the steamboat St. Peter 's 
arrived at the Mandan village to trade. Some passengers had smallpox, which was soon 
passed to the Indians. The first Mandan death was recorded by Francis A. Chardon of the 
American Fur Company at neighboring Fort Clark on June 14. Chardon reported on the 
26th that the renowned Mandan chief, Four Bears, had caught the disease. By the end of 
the month, the village was in disarray from the disease (Thornton 1987:95-98). Artist 
George Catlin (1844:257-258) described the situation as it was presented to him: 
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"It seems that the Mandans were surrounded by several war-parties of 
their more powerful enemies the Sioux, at that unlucky time, and they could not 
therefore disperse upon the plains, by which many of them could have been 
saved; and they were necessarily inclosed [sic] within the piquets [sic] of their 
village, where the disease in a few days became so very malignant that death 
ensued in a few hours after its attacks; and so slight were their hopes when they 
were attacked, that nearly half of them destroyed themselves with their knives, 
with their guns, and by dashing their brains out by leaping head-foremost from a 
thirty-foot ledge of rocks in front of their village. The first symptom of the 
disease was a rapid swelling of the body, and so very virulent had it become, that 
very many died in two or three hours after their attack, and that in many cases 
without the appearance of the disease upon the skin . . . .  and there being but few 
living, and those in too appalling despair, nobody thought of burying the dead, 
whose bodies·, whole families together, were left in horrid and loathsome piles in 
their own wigwams, with a few buffalo robes, etc. thrown over them, there to 
decay and be devoured by their own dogs . . . . 
So have perished the friendly and hospitable Mandans, from the best 
accounts I could get; and although it may be possible that some few individuals 
may yet be remaining . . .  one thing is certain, even if such be the case, that, as a 
nation, the Mandans are extinct, having no longer an existence," (italics in 
original). 
Chief Four Bears recovered from his bout with smallpox, but died as a 
consequence of the epidemic. After watching his people die of the disease, he starved 
himself, dying on the ninth day of his fast lying in his wigwam next to the bodies of his 
wives and children (Catlin l 844:258). 
Mortality for smallpox among Native Americans was .often as high as 55% to 
over 90% of all cases, though the death rate could be as low as 1 % depending on the 
virulence of the virus, the type of smallpox contracted, and the type of care the sick 
received. The three types of smallpox are: true smallpox (Variola vera), either mild or 
severe; black smallpox (Variola hemorrhagica), the most malignant manifestation of the 
disease, appearing as the hemorrhagic or purpuric 1 types; and the "varioloid"2 type, a 
mild, benign type that sometimes occurs in vaccinated persons (Steam and Steam 
l 945:15). V. hemorrhagica seems to be the type most commonly to have occurred 
among Native Americans (Steam and Steam 1945:73; see also the statement by E.T. 
Denig, below, and the entry for 1836-1840, Table 2. 1, pg. 25). It has been noted 
1 purple discoloration, or bruising, caused by hemorrhaging into skin or mucous membranes (Merriam­
Webster 1994:949) 
2 "variolation" being a synonym for "inoculation" and a loose synonym for "vaccination"; 
"variola"=''pustule, pox", especially "smallpox" (Merriam-Webster 1994: 1307), after genus name 
21 
previously that the Indian practice of sweat baths and a dunking in cold water increased 
mortality for smallpox (see pg. 18, above), but proper professional care sometimes 
decreased mortality. 
One example of this occurred among the Pueblo Indians in 1898. Of 632 cases of 
smallpox, 412 received the care of physicians. Of these, only 42 died. Of the 220 cases 
that refused treatment, 163 died. In this instance, professional medical care reduced the 
death rate from 74% among those not treated to about 10% among those who were 
treated (Steam and Stearn 1945:15). No mention is made of whether those who refused 
Western medical treatment underwent any type of traditional Indian treatment instead or 
what its effects were. It should be noted that this was near 1900, when Western medical 
practice concerning smallpox was much advanced from what it had been during most of 
the European occupation of America. While a vaccine for smallpox was derived from 
cowpox in Europe in 1797, problems with acquiring, storing, and transporting this 
vaccine made it difficult to administer on a large scale until about 1900 (Stearn and 
Stearn 1945:56-58). Because of these problems, inoculation was often used instead of 
vaccination, inoculation being the transference of an assumedly dead or weakened form 
of the virus through rubbing scabs or puss from an infected individual into a cut on an 
uninfected individual. This procedure is dangerous in and of itself since the strength, and 
thus the effect, of the virus cannot be known ( unlike vaccination with a harmless 
cowpox), and doses cannot be reliably controlled (Steam and Steam 1945:54). In light of 
the Native Americans' low immune resistance due to the aforementioned MHC 
similarities, it is no wonder that many Indians died from smallpox transmitted by whites 
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trying to protect the Indians through inoculation (see Steam and Steam 1945:54, 82 for 
some examples). 
More common in the accounts of how medical care affected mortality are 
sentiments similar to the following statement by E. T. Denig, a clerk with the Upper 
Missouri Company in the 1850's: 
"It is hardly conceivable how the smallpox among the Indians can be 
cured by any physician. All remedies fail. The disease kills a greater part of them 
before any eruption appears. We have personally tried experiments on nearly two 
hundred cases according to Thomas' 'Domestic Medicine' [a widely used medical 
book of the time], varying the treatment in every possible form, but have always 
failed, or in the few instances of success the disease has assumed such a mild 
form that medicines were unnecessary. It generally takes the confluent tum of the 
most malignant kind (when the patient does not die before the eruption) which in 
95 out of 100 is fatal," (Steam and Steam 1945:67-68). 
Some government and private efforts to protect Native Americans from smallpox 
did succeed. For example, most of the Flathead and Pend d'Oreille Indians had been 
vaccinated, leaving them almost untouched by the smallpox epidemic that swept the 
Northwest Coast and Rocky Mountains in 1853 (Steam and Steam 1945 :97). 
Professional care and vaccination also helped to reduce the aftereffects of smallpox, such 
as blindness, deafness, and inflammation of the throat, lungs, kidneys, and joints (Steam 
and Steam 1945:95). However, it was not until the end of the 1800's that widespread 
success in vaccinating Native Americans lowered the appalling death rate among them 
due to smallpox (Steam and Steam 1945:66-67, 107). By 1900, government policies to 
vaccinate reservation Indians made smallpox a greater scourge among white communities 
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than among the Native Americans (Steam and Stearn 1945:59, 115). By about 1905, the 
incidence of smallpox among Native Americans was so much reduced that it "had 
practically lost its sociological significance so far as the Indians were concerned," (Steam 
and Steam 1945: 118). 
An extensive recounting of recorded and probable smallpox episodes that 
occurred in North America from 1520 to 1899 can be reconstructed from Dobyns 
( 1983: 11-16), Steam and Steam (1945), and Thornton (1987). This information is 
presented below in Table 2.1. 
Other Diseases 
Measles was the second largest killer ofNative Americans (Dobyns 1983:16). 
Populations already decimated and demoralized by episodes of smallpox were struck 
wit� measles often within a short period of time of recovering from smallpox. Measles 
spread south along Spanish trade routes faster than it spread north along native trade 
routes, but the effect to North American indigenous populations was still devastating 
(Dobyns 1983: 16). Measles was referred to in many Great Plains tribes' Winter Counts 
during the nineteenth century, for example, the Lakota Winter Counts for 1844 and 1873-
1874, and the Kiowa Winter Count for 1877-1878 (Thornton 1987:103-104). Some 
North American measles epidemics are summarized below in Table 2.2. Note that the 
Winter Count reports of measles are not included in this table (from Dobyns 1983: 17), 
indicating possibly either that these outbreaks were local and not part of a larger 
epidemic, or that Dobyns simply missed a few epidemics in his compilation of disease 
occurrence in the Americas. Again, MH C similarities likely contributed to an increase in 
virulence in this disease among Native Americans. 
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Table 2.1. Probable Epidemics of Smallpox Among Native North Amencans, 1520-1 899 
Date Peoples/Regions Affected 
1520- 1 524 At least from Chile across present U.S.; greater mortality than any later episode 
1592- 1593 southern New England; eastern Great Lakes 
1 6 1 7- 1 6 1 92 Massachusetts coast 
1633-164 1 1 Great Lakes-St. Lawrence River and Quebec; "destruction of Huronia" 2 
1649-1650 Northeastern tribes: Montagnais-Naskapi to Quebec, Huron, and Iroquois; Florida 
1655 Florida chiefdoms 
1662- I 663 Iroquois, Delaware, Canadian tribes, and Central Mexico 
1 665-1667 Florida chiefdoms to Virginia tribes; New England1 
1 669-1670 French and British northeastern North America; Mohawks 1 
1674-1675 Coahuiltecan tribes of Texas and northeastern New Spain 
1677-1679 Northeastern tribes in New France and British territory; Five Nations 1 
1687-1691 Northeastern tribes on French and British :frontiers; Illinois1 ; Texas tribes 
1696-1699 Southeastern and Gulf Coast chiefdoms decimated; Carolinas2 
1 698-1699 1 Arkansas and lower Mississippi Rivers to Biloxi Bay 
1701-1703 Northeastern tribes to Illinois 
1706 Coahuiltecan tribes of Texas and northeastern New Spain 
1708 1 All New France 
1715-1721 British northeastern tribes to Texas; Five Nations, Quapaw1 
1729-1733 New England; Creeks; California; Six Nations1 ; Illinois Confederacy2 
1738-1739 Southeastern tribes to Hudson Bay (esp. Cherokee2); Texas mission peoples 
1746 New York and New England tribes; Texas tribes2 
1750-1752 Texas to Great Lakes; New England, "many tribes over the entire continent"1 
1755-1760 New England, Great Lakes to Southeast, Texas; Dakotas 
1762-1766 Texas, Southeast to New England 'and Northwest Coast; Ohio River, California1 
1779-1783 All North America; '80-81 Old Northwest, Ohio, Upper Missouri, Great Lakes, 
Southeast halts fur trade; Cherokee '83 ; and Dakota Winter Counts for '80-82 or 
1785-1787 
1793-1797 
1799 
1801-1802 
1815-1816 
1818-1819 
1828 
1831-1834 
1836-1840 
1843-1846 
1848-1850 
1852-1853 
1854-1857 
1860-1867 
'83-85 indicate smallpox1 ; Texas tribes in '782, Columbia River peoples2 
Algonquins, Cree, Wyandots 1 
New Mexico Pueblos 
Ottawa Tribe 
Columbia River peoples; Great Plains to Gulf of Mexico; Missouri River1 
Rio Grande pueblos and Plains tribes; Red River1 
Sioux2; Assiniboin 1 
California tribes; Osage, Kansa, Pawnee2 
Plains tribes; Great Lakes tribes; transmissions from settlers; Coeur d' Alene1 
Columbia River, California, Plains, Plateau; Pueblos; mostly hemorrhagic type1 
Aleuts to Plains Crow; isolated outbreak, Monterey, CA1 ; Walla Walla2 
Plains tribes; Coeur d'Alene; Kutchin; Iowa, Dakota Sioux2 
Columbia River tribes; western Pueblos 
Among Plains tribes (upper Missouri2) 
Iroquois and Great Lakes '60-62; northern Plains to Northwest Coast; '63 to 
Southwest and southern California; '64 to southern Plains; '65-67 to northern 
Plains and Great Lakes; '65-66 to New York2 
1869-18701 Montana tribes, to Assiniboin and Arapaho 
1876-1878 Lower St. Lawrence River to Northwest Coast and to Southwest 
1896-1899 California to Rio Grande Pueblos; Navajos; Jicarilla Apaches; Oklahoma tribes 
(From Dobyns 1983:15-16, except 1 Steam and Steam 1945, and 2Thomton 1987.) 
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Table 2.2. Probable Epidemics of Meas es Among Native North Amencans, 1531-1892 Date Peoples/Regions Affected 
1 53 1 - 1533 New Spain and far beyond the colony northward, including Pueblos and more 
1592- 1593 Sinaloa 
1 602 Sinaloa 
I 633- I 634 New England, New France, and Great Lakes groups; Native Americans near 
1 658- 1 659 
1692- 1 693 
1 7 1 3- 17 15  
1 727- 1 728 
1 748 
1 759-1 760 
I 768- 1 770 
1 776- 1778 
1803 
1 819 
1837 
1 887 
1 892 
Boston and Plymouth to Mohawks, Oneidas, Hurons, Montagnais, Narragansettes, 
Delawares, etc. 
Canadian tribes; Florida peoples to Mexico City (with diphtheria) 
Illinois peoples; Oneidas 
New England tribes to Illinois 
Mexico City to California tribes; Florida peoples; possibly New England groups 
Lower California peoples 
Possibly among Southeastern peoples 
Southwest; Mexico City to Lower California 
Possibly in Plains, Hudson Bay, Texas tribes 
Caddoan tribes 
Lac Seul Ojibwa 
Florida Seminoles 
Walapai 
Indian Territory Reservation populations 
(From Dobyns 1983 : 1 7.) 
Several other diseases became epidemic among Native North Americans from 
contact to the early 1900' s. Dobyns ( 1983: 18-23) reported 4 episodes of bubonic plague, 
3 of cholera, 5 of diphtheria, 4 of scarlet fever, 2 of typhoid fever, and one each of 
tularemia and malaria (Dobyns 1983:15-23; note that this list does not include the malaria 
described by Campbell [ 1989] at the Southern Cheyenne and Arapaho Agency in the late 
1870's). Cholera affected most of the Great Plains and Indian Territory during the early­
mid 1800's, but was particularly bad among the Kiowa and Southern Cheyenne in 1849. 
The Cheyenne reported that it killed one-half of their tribe (Thornton 1987 : I 04), while 
"The Kiowa remember it as the most terrible experience in their history, far exceeding in 
fatality the smallpox of nine years before," (Mooney 1898: 173). The occurrence of these 
other epidemic diseases is summarized in Table 2.3. 
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Table 2.3. Probable Epidemics Among Native North Amencans, 1528-19183 
Date Peoples/Regions Affected 
1528 Typhoid: Gulf Coast barrier islanders 
1545-1548 Bubonic Plague: New Spain to Pueblos and perhaps beyond 
1 559 Influenza: Southeastern tribes; Gulf Coast peoples to Central New Spain 
1576 Bubonic Plague: New Spain 
1586 Typhus: Carolina, Florida Timucua and Apalachee; Creek; southern New England 
1601- 1 602 Diptheria: Central New Spain to Sinaloa 
16 11  Typhus: Sinaloa peoples 
1612-1619 Bubonic Plague: New Spain to Florida and New England 
1616-1617 Unknown, not smallpox: nearly exterminated Massachusetts near Boston Bay 1 
1637 Scarlet Fever: Tobacco, Neutral, Erie, Susquehannock, Huron Confederacy 
1647 Influenza: New England tribes 
1659 Diptheria: New England and Canadian tribes 
1 675 Influenza: Iroquois and New England tribes 
1 696-1698 Influenza: Possible component with smallpox among Gulf Coast and Southeast 
1707 Bubonic Plague: Louisiana groups 
1708-17 1 0  Scarlet Fever: St. Lawrence River valley and Great Lakes area peoples; possibly 
1711 
1720 
1735-1736 
1742 
1746 
1761 
1779-1783 
1784-1787 
1793 
1804 
1830-1833 
1832-1834 
1849 
1862-65 
1867 
1880's 
1889-1890 
1892 
1918 
Gulf Coast; Pueblos; Lower California peoples 
Typhoid: Native American slaves in Louisiana 
Typhus: "Marseilles Fever'' among Naskapi 
Diptheria: New England tribes 
Typhus: Lower California tribes; possibly Choctaw 
Influenza: Possible component with smallpox among Northeastern tribes 
Influenza: All Native Americans in North America 
Influenza: Possible accompaniment to continental smallpox epidemic 
Diptheria: New Spain 
Scarlet Fever: Miami, Potawatomi, Algonkians, other Great Lakes peoples 
Tularemia: Ojibwa 
Malaria, (possibly Influenza) 2: California and Oregon tribes 
Cholera: Potawatomi, Winnebago, Menominee, Ojibwa, Mexican groups, Panya 
Cholera: Kiowa, Pawnee, Ojibwa, Menominee, Brule Sioux, Maricopa, Pima, 
Papago, Southern Cheyenne2 
Scarlet Fever: British Columbia and MacKenzie-Yukon tribes 
Cholera: Plains tribes; Wichita, Caddo, Pima 
Diptheria: Kutchin of Arctic Canada 
Influenza: Indian Territory reservation tribes 
Influenza: Indian Territory reservation tribes 
Influenza: All Native North Americans 
(From Dobyns 1983 : 19-23, except 1 Stearn and Stearn 1945, 2Thomton 1987:104.) 
3Excludes incidences of smallpox and measles. 
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Mooney (1910:286) believed tuberculosis to have been present in Native 
American populations before contact with Europeans, but to have worsened among them 
due to the conditions attendant with colonization, and Thornton (1987:44) states that 
tuberculosis was only "remotely likely" to have been transferred as a new disease to 
Native Americans. William McNeill (1976:61) reported that when tuberculosis first 
struck a Native American population, 
"[T]he infection attacked organs of their bodies which remained 
unaffected among whites. Symptoms-meningitis and the like-were far more 
dramatic, and the progress of the disease was far more rapid, than anything 
associated with tuberculosis infections among previously exposed populations . . . . 
by the third generation, however, the tuberculosis infection tended to concentrate 
in the lungs, as the mutual accommodation between hosts and parasites began to 
approximate the familiar urban pattern." 
Evidence of tuberculosis has been found in mummies from ancient Peru, so it 
seems this was indeed a disease of the New World as well as the Old (Crawford 
1998:56). However, for tuberculosis to have such a strong impact on Native American 
populations after contact with Europeans, it would seem likely that the European disease 
was in some way different from its Native American counterpart. One study concerning 
different forms of treponematosis (Hudson 1965) suggests that the four types of symptom 
sets seen with Treponema pallidum - classified as yaws, pinta, venereal syphilis, and 
· endemic/non-venereal syphilis - represent adaptations of T. pallidum to different 
environments, particularly to temperature, humidity, and chance of being spread. Pinta 
and non-venereal syphilis were present in the New World, but venereal syphilis only 
occurs in the context of large cities and increased sexual contact with multiple partners, 
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such as was found in the Old World. That venereal syphilis was new to the New World, 
or at least to parts of it, seems reasonable given that it had such catastrophic affects on 
native populations when it was spread to them through sexual liaisons with whites, 
usually under terms of forced prostitution or concubinage (see Cook 1935:433; Meigs 
1935: 155). Perhaps tuberculosis is a similar case, given that it struck Native Americans 
very hard when they were first exposed to the European variant (note McNeill's comment 
about ''the familiar urban pattern"), but was adapted to more quickly than to other 
diseases of strictly Old World origin. McNeill's report that many other organs than the 
lungs were affected is also of concern as genital tuberculosis has been shown to have 
significant effects on fecundity (Mcfalls and Mcfalls 1984:77-83). This will be 
discussed in further detail in Chapter 5. 
The Native American population of North America was reduced by as much as 
75% by infectious diseases from 1520 to the late 1800's (Asturias et al. 2000:362; 
Thornton 2000:22). This leaves the other 20% of the 95% total population loss to be 
accounted for by other depopulation factors, such as warfare and genocide, removal, and 
the destruction of the environment and native life ways. 
Warfare, Genocide, and Racism 
Warfare and genocide were not significant in all cases of Native North American 
depopulation, but they were important in the decline of particular tribes (Thornton 
1987:47). Jennings (1975:168) defined four types of warfare that occurred in post­
contact America: European versus Er Indian versus Indian, intermixed allies 
versus other allies, and (he claims "rarely") European versus Indian. Each of these was 
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influenced by European/Euro-American political or economic institutions (Jennings 
1975:168). 
Warfare among Native Americans occurred, of course, before Europeans came to 
the Americas. However, inter-tribal warfare may have become more prevalent and 
serious after contact with whites, especially in the Eastern Woodlands (see Abler 1992, 
and Hunt 1960) as tribes fought over control of the fur trade or in the Great Plains as 
tribes fought over the diminishing buffalo. Many Indian versus Indian conflicts were 
actually European conflicts in which the Indians were unconsciously-playing the part of 
expendable surrogates (Jennings 1975:168). War between different European-Indian ally 
groups had its greatest significance in the Eastern Woodlands of the U.S. Some examples 
are the Seven Years (or French and Indian) War (1756-1763), and the Creek War (1813-
1814) (Mooney 1910:287). Members of the "Five Civilized Tribes" also fought on both 
sides during the U.S. Civil War, resulting in population losses of about 24% for the 
Creek, Cherokee, and Seminole in Indian Territory (Debo 1970:201). White on white 
warfare proved destructive to many tribes. The Civil War affected even Western groups 
not allied with the Union or the Confederacy, first by causing a shortage of military men 
in the West, then a huge increase as locally organized volunteer regiments filled the 
posts. The result was a military with a frontiersman's enmity towards Indians, leading to 
atrocities such as the Sand Creek Massacre of 1864 (Hagan 1988:52). European versus 
Indian war is best illustrated by the Indian Wars on the Great Plains. 
The expansion of Euro-Americans across the North American continent brought 
almost 50 years of constant warfare to the tribes of the plains and intermountain regions 
during the latter half of nineteenth century (Thornton 1987: 105-106). The most famous 
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and possibly most important Indian versus white wars of the U.S. occurred on the Great 
Plains starting in the 1 840' s and continuing until the massacre of Lakota Indians at 
Wounded Knee in 1890 (Thornton 1 987:104- 1 05; ·see also Brown 1970, 1994). The best 
known of these was the Battle of Greasy Grass, also known as the Battle of Little 
Bighorn. On June 25, 1876, Lt. Colonel George Armstrong Custer and the 7th U.S. 
Cavalry fell under the combined forces of several groups of Lakota and Northern 
Cheyenne, as well as members of a few other tribes. The cost of this victory was heavy 
for the Indians, not in the battle, but in retaliatory massacres (Thornton 1987:105-107, 
119-120; Conlin 1993b:504). 
Euro-American expansion brought significant warfare to the Northwest Coast as 
well. Some examples would be the Rogue River Wars in Oregon Territory and northern 
California in the 1850's, the Yakima Wars of 1855-56 and 1858, the Modoc War of 
1872-73, the Bannock Wars of 1877-78, and the Nez Perce Wars of the late 1870's 
(Thornton 1987: 106). Most of these conflicts arose because of unfair treaty negotiations 
to remove Northwestern tribes to regional reservations, Indian "uprisings" caused by the 
U.S. government's failure to fulfill treaty obligations (including failures to provide much­
needed food annuities), or because of the abuses against the Indians of the gold rushers 
that entered California, Idaho, and the Columbia River valley of Washington and Oregon 
(Debo 1970: 157-159, 261-265). 
The line between war and genocide was often blurred. Some genocidal 
excursions of the Indian Wars. termed battles by non-Indians include the massacres at 
Sand Creek (November 29, 1864) and Wounded Knee (December 29, 1890). Genocide 
most affected native peoples in California and Texas, where blatant examples of genocide 
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account for the extinction of several tribes (Thornton 1987:49). The discovery of gold in 
1848 spurred genocide of enormous proportions, wiping out entire northern California 
tribes nearly over night (Thornton 1987: 107). One famous example is the extinction of 
the Y ahi Y ana of Northern California, of which Ishi was the last member (Kroeber 
1961 :56-114 [pp. 56-78 recount the concerted efforts by whites to exterminate the Y ahi 
Y ana, pp. 79-114 recount the long self-concealment and eventual extinction of the tribe]). 
The last of the Karankawa of Texas were exterminated in 185 8 by a group of rancheros 
under the leadership of Juan Nepomuceno Cortina (Fletcher and Swanton 1906:657). 
Many other Texas tribes were driven to extinction by a combination of disease and 
warfare with Spaniards, Mexicans, and Texans, including the Akokisa (Arkokisa), Bidui 
(Bidai), Tejas, and most Coahuiltecan tribes (Hodge 1906, 1910). 
Covert genocide was also a consideration. Thornton (1987:78-79) does not list 
this as genocide per se, but the deliberate distribution of smallpox-infected blankets and 
handkerchiefs to Native Americans should be considered nothing else but primitive 
biological warfare bent on the extermination of an ethnic group. This is evidenced by 
documents of the time, one of which contains this statement by Sir Jeffrey Amherst, 
commander-in-chief of the British forces in Pennsylvania, 1763: "You will do well to try 
to innoculate [sic] the Indians by means of blankets as well as to try every other method 
that can serve to extirpate this exorable [sic] race" (Steam and Steam 1945 :44-45). 
By the U.S. government's admission, some 53,500 Native Americans were killed 
in fighting with whites between 1775 and 1894. War-related deaths before 1775 could 
double this figure. Add to this the number of deaths from inter-tribal warfare, and 
mortality figures climb into the hundreds of thousands. It is impossible to know precisely 
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how many Indian lives were lost due to warfare or genocide. However, Native American 
losses due to warfare ( or genocide disguised as warfare) were higher than for whites 
throughout the history of Indian-white hostilities (Thornton 1987 :48-49). These figures, 
of course, are only for the United States. They do not take into account the genocidal 
acts of the Spanish in or south of the U.S. (see Dobyns 1993:287), or the genocide 
occurring in parts of Central and South America today. 
Racism had an effect on Native American populations. The English, Spanish, and 
French of the early colonial period differed in their views regarding Native Americans. 
Regarding population decline, Ashburn (1947:19) wrote, "in general it may be stated that 
the better and especially the religious elements of the Spanish and French deplored it and 
worried about it, while the English, religious or otherwise, seemed to look at it as an 
evidence of God's favor 'to them, His chosen people" (see also Dobyns 1983:43; 
Reverend John Cotton in Washburn 1964:102-105). Disputes about the status of Indians 
were largely responsible for Bacon's Rebellion (1676) in which rebels in the Virginia 
Colony took up arms against the Indians without authorization from the governor. 
Governor Sir William Berkeley belie.yed that friendly Indians living in subjection to the 
English Crown were entitled to the same protection as any other English subjects, 
whether from "foreign" Indians or land-hungry white settlers. Councilor Nathaniel 
Bacon was of the opinion that all Indians should be "outlawed" as "wholly unqualifyed 
[sic] for the benefitt [sic] and Protection of the law," and admitted the rebels' "Design not 
only to ruin and extirpate all Indians in Generali [sic] but all Manner of Trade and 
Commerce with them . . .  " (Washburn 1957:71-72, 1995:43). 
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These general views held by Anglo-Americans continued to and became more 
intense through the nineteenth century. For example, on January 3, 1891 Gust after 
Wounded Knee), newspaper editor and author of "The Wizard of Oz", L. Frank Baum, 
called for ''the �otal extirmination [sic] of the Indians. Having wronged them for 
centuries we had better, in order to protect our civilization, follow it up with one more 
wrong and wipe these untamed and untamable creatures from the face of the earth," 
(Venables 1990:37). 
Possibly the saddest fact of white racism against Indians was that even those 
Native Americans who adopted white "civilization" and Christianity were persecuted. 
For example, members of the "Five Civilized Tribes" owned livestock, farmed, were 
often Christians, lived in frame houses, and sometimes owned slaves. Yet they were 
removed to Indian Territory so that whites could have their lands and other property, 
partially on the grounds that ''they had no right to alter their condition and become 
husbandmen" (Washburn 1995:67). For their part, the Cherokee became convinced that 
integration with Euro-Americans was impossible when they failed to receive a grant of 
U.S. citizenship offered in an 1 817  treaty (McLoughlin 1981 ). 
Indian Policy and the Reservation System 
Treaties and Legislation 
Legislation affecting the native populations of the Americas can be said to have 
begun with the Papal Bulls of the 1400's. In 1455, Pope Nicholas V empowered 
Portugal's king ''to search out" and seize the lands and property of and perpetually 
enslave "all Saracens and pagans whatsoever, and all other enemies of Christ 
wheresoever placed," all to the king and his heirs' "use and profit" (Davenport 1917:23; 
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see also Jennings 1975:4). Pope Alexander VI in 1493 granted Spain all of the recently 
discovered New World not already possessed by Christian states, so that the heathen 
could be drawn "to embrace the Catholic faith and be trained in good morals," and 
claimed it a matter of duty to God that this be carried out (Davenport 1917:61-63, see 
also Jennings 1975:5). Thus wars and conquest in the name of the Holy Catholic Church 
were automatically just and gave some Europeans an excuse for possession and 
exploitation, whether it was the lands of neighboring Muslims or American native� half 
the world away (Jennings 1975:4; Washburn 1995:4-5). Even the English, with their ties 
to Rome severed, echoed these policies, as evidenced by Queen Elizabeth I's directions 
to Sir Walter Raleigh to "discover, search, find out, and view such remote, heathen and 
barbarous lands, countries and territories, not actually possessed of any Christian Prince, 
nor inhabited by Christian People ... [to] have holde [sic], occupie [sic], and enjoy," 
(Washburn 1995:30). 
British and early American policy towards Native Americans was one of 
separation (Dippie 1982:47). There was intermixture, but mixed children were usually 
considered Indian, and the goal of English colonization was often the replacement of 
Indians with whites (Prucha 1962:6). Indians were considered first a curiosity and 
second the temporary owners of a land rich in raw materials- furs, fish, forests, minerals, 
and agricultural products, both food plants and cash crops, such as tobacco (Jacobs 
1988:5). The Indians were only ''temporary owners" of the land according to British (and 
other European countries') policies since the right of discovery outweighed the right of 
occupancy (Deloria 197 4 :99-100), especially when it seemed to the colonists that the 
Indians were not making proper use of the land (Deloria 1974:92; Prucha 1988:40). 
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American Indians were also considered by the British to be valuable military allies, 
primarily against the French (and vice-versa), and an early source of slave labor (Jacobs 
1974: 123-132, 1988:5; Washburn 1995:29; see also Reid 1976:26-28, 45, 53). British 
treaties with Indian tribes and confederacies reflect these considerations, as most dealt 
first with maintaining good relations so the colonies could grow unmolested, then with 
regulation of trade, boundary settlements, and land cessions (Jones 1988:190-194), which 
added at least the trappings of legality to acquiring Indian lands (Jacobs 1988:8-9). Many 
colonial treaties first geared towards trade soon were replaced by policies of 
extermination as the white appetite for land turned the Indians hostile (Jacobs 1988:7; 
Washburn 1995:34). To assuage their consciences, the colonists could then claim 
occupancy by right of military conquest against what they construed to be bloodthirsty 
savages bent on destruction (Jacobs 1988:8-9; Washburn 1995:36-37). 
George Washington, in consultation with his Secretary of War, Henry Knox and 
his Secretary of State, Thomas Jefferson, set the tone of Indian policy in the early United 
States (Prucha 2000:1-2; Washburn 1995:55, 57). Their belief (counter to that of the 
earlier Continental Congress) was that despite many Indian tribes having been allied with 
Great Britain during the American Revolution, they should not be punished, but only 
made to give up whatever American prisoners they had. Peace and trade were preferable 
to war. They also believed that the land was large enough to support both white and 
Native Americans, and that a line should be drawn separating Euro-American territory 
from Indian, that Euro-Americans should not expand across this line, and that the Indians 
should be compensated for their losses. Without these measures, Washington (1783) 
stated that "a parcel of Banditti" would overrun the land, taking the "Cream of the 
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Country" and renewing hostilities with the Indians (in Prucha 2000: 1-2). A Proclamation 
was passed in Congress following Washington's suggestion to provide for a permanent 
Indian frontier beyond which unauthorized settlement or purchase of Indian land would 
be prohibited (Continental Congress 1783, in Prucha 2000:3). From this policy sprang 
several treaties, most notably with the Northwestern and Great Lakes tribes and the 
Cherokee, which established "permanent" boundaries for Indian lands and made 
allowance for distribution of goods (Prucha 2000:4-7). 
The Northwest Ordinance of 1787 further stated the goodwill of the government 
towards Indians: "The utmost good faith shall always be observed towards the Indians, 
their lands and property shall never be taken from them without their consent; and in their 
property, rights and liberty, they shall never be invaded or disturbed," (Continental 
Congress 1787, in Prucha 2000:9; Washburn 1995:53). These ideals were not shared by 
frontier settlers, and westward expansion and renewed hostilities soon broke the treaties, 
as the government was simply too weak to uphold its obligations to the tribes (Prucha 
2000:11-21; Washburn ·1995 :54). The reality of the Northwest Ordinance was the 
extinguishment of Indian land title in the Ohio country, often through bribes or 
intoxication, the division of these lands into mile-square tracts, and their sale to settlers 
(Debo 1970:89). 
Thomas Jefferson subscribed to humanitarian ideals in dealing with Indians, but 
took a slightly different approach than Washington. His idea was to gradually integrate 
the tribes into white society (Thomas Jefferson 1803, in Prucha 2000:22; Utley 1984:35; 
Washburn 1995:60-61), a view echoed in such later legislation as the Dawes 
Severalty/General Allotment Act. The primary means of doing this would be through 
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trade (Thomas Jefferson 1803, in Prucha 2000:21-22), and this was reflected in much of 
the legislation concerning Indians passed until 1829 (see Prucha 2000:23-44), most of 
which was restated in the Indian Intercourse Act of 1834 (see Prucha 1988:41-43; U.S. 
Congress 1834, in Prucha 2000:63-68). 
Jefferson wished for the Indians to abandon hunting in favor of agriculture and 
animal husbandry, thus proving to them "that less land and labor will maintain them," so 
that "they will see advantage in exchanging [their forests] for the means of improving 
their farms and increasing their domestic comforts"- (Thomas Jefferson 1803, in Prucha 
2000:21 ), but he did not approve of some of the "comforts" being traded to the Indians, 
such as alcohol (Thomas Jefferson 1808, in Prucha 2000:24). 
Despite the evidence of these policies' shortcomings as early as 1809 (Horsman 
1988:36-37), these attitudes of Washington, Knox, and Jefferson were to control most of 
Indian-related policy in the U.S. nearly until Andrew Jackson's administration. The 
emphases on laws and treaties encouraging "civilization" and trade favored by the 
government (but not by the frontiersmen) up to the 1820' s were then overwhelmed by 
favor for removal. The rapidly expanding white population of the U.S. and the failure of 
the Indians to be absorbed into white society by this time overshadowed almost all other 
considerations of lndian-white relations (Prucha 1988:42-43). Once the Louisiana 
Purchase of 1803 made removal a feasible option, Jefferson realized that his intent for the 
Indians to "form one people with us, and we shall all be Americans" was not likely to be 
realized, and instead advocated voluntary migration of Indians to the trans-Mississippi 
West for their own protection (Washburn 1995:60-61). James Monroe recommended to 
Congress in 1825 that all Indians east of the Mississippi River be induced to relocate by 
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setting up an Indian government in the West to promote and protect Indian rights and 
welfare and stimulate civilization, but Congress failed to act on this proposal (Prucha 
1988:44-45; see also James Monroe 1825, in Prucha 2000:39-40). 
However, the government was forced to act when the conflicts between the "Five 
Civilized Tribes" and the Southern states reached a crisis level in the late 1820' s. 
Georgia in particular was pressuring the federal government to live up to its 1802 
promise to remove Indians from within the state's boundaries in exchange for the state's 
western cession (Prucha 1988:44). Jackson used the clause in the �onstitution that "no 
new State shall be formed or erected within the jurisdiction of any other State" to refuse 
Cherokee, Choctaw, and Creek attempts to form independent governments within 
Georgia and Alabama (Prucha 2000:47), stating it was "too late to inquire whether it was 
just in the United States to include them and their territory within the bounds of new 
States, whose limits they could not control" (Andrew Jackson 1829, in Prucha 2000:48). 
Jackson's solution was similar to Monroe's: remove Indians to lands west of the 
Mississippi River, where there was a great deal of unorganized territory where they could 
set up their own governments and be guaranteed protection from outside interference and 
further loss of land so long as they improved their possessions through their industry. 
Jackson also stated that this emigration should be voluntary, as it would be "cruel and 
unjust to compel the aborigines to abandon the graves of their fathers and seek a home in 
a distant land" (Andrew Jackson 1829, in Prucha 2000:48). The Cherokee, along with 
white missionaries living amongst them, attempted to fight the tide of this attitude by 
bringing several cases to court, but even the sympathetic Chief Justice John Marshall 
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found that he could not help the Indians without risking the authority and power of the 
Supreme Court (Washburn 1995 :69; see also Prucha 2000:57-62). 
By only a narrow margin, Jackson's sentiments were embodied into law in the 
Indian Removal Act of 1830 (Prucha 1988:45). Despite the professed sentiment that 
removal should be voluntary, the "Five Civilized Tribes" were heavily pressured, 
especially harshly in Georgia, to vacate their lands and remove to Indian Territory. The 
Choctaw, Creek, and Chickasaw lands were broken into allotments and assigned to 
families or heads of households. These were to be ''temporary homes" to be exchanged 
for equivalent allotments in the W�st. The Chickasaw managed to sell their allotments 
for reasonable sums and removed to Indian Territory with considerable wealth,. but 
allotment proceedings among the Creek and Choctaw were so corrupted and fraudulent 
that the system received a bad reputation and no allotments were provided for the 
Cherokee (Prucha 1988:46-47). The tribes of the Old Northwest were also removed as a 
result of this legislation. As discussed in the next section, the conditions during and 
immediately after removal were extremely harsh, resulting in very high mortality. 
From 1845 tol 848 the U.S. annexed, conquered, or bargained for the remainder of 
what is today the contiguous United States, necessitating an extension of Indian Policy. 
However, places like Utah, Oregon, and California were very far from Washington, D.C., 
and Congress was slow to act concerning the natives of the West. Various treaties 
promising protection, inviolable reservations, and annuities were signed with western 
tribes, but Congress failed to ratify many and was slow in meeting obligations of those 
that were passed. Meanwhile, settlers and miners were quick to take advantage of the 
lands opened by these treaties, even before they were sent to Congress for review, 
40 
spurring conflict throughout the Rocky Mountains and Pacific Coast areas (Debo 
1970:157-158; Hagan 1988:53-54; Prucha 1988:47-49; Utley 1984:52-53). 
The westward trails also brought whites into contact with the prairie and plains 
tribes. The Ft. Laramie Treaty (1851) with the Northern Plains tribes and the Ft. 
Atkinson Treaty (1853) with the Southern Plains tribes allowed for safe passage of 
settlers heading west, set up a chain of military posts, and defined the territories of each 
tribe in exchange for presents and annuity payments. More treaties in 1854 and 1855 
gained the U.S. most of eastern Kansas and Nebraska (the 1854 Kansas-Nebraska Act 
organized them into territories), leaving the Central Plains tribes on reservations with the 
exception of those individuals who opted to accept homestead allotments (Prucha 
1988:49-50). This also pushed eastern and Great Lakes tribes who had relocated to this 
area south into Indian Territory (Hagan 1988:51-52). The government purchased land 
from the "Five Civilized Tribes" in 1866 expressly for the purpose of relocating and 
concentrating the Indians. The government also charged the "Five Civilized Tribes" with 
the task of organizing a territorial government representing all the tribes in Indian 
Territory with the intention that eventually the Indians would develop a centralized 
territorial government and then a state (Hagan 1988:52). 
In the meantime, Indian retaliations for the 1864 massacre at Sand Creek and 
clashes between settlers killing buffalo along the trails and the Indians who depended on 
those buffalo prompted Congress to appoint a committee to investigate policy options for 
dealing with the plains nomads (Hagan 1988:52). The findings of this committee were 
that $30 million, 10,000 soldiers, and about 2-3 years would be required to subdue the 
Plains Indians by force (U.S. Congress, Senate 1867, cited in Hagan 1988:53; see also 
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Hagan 1976: 159). It was cheaper and more humane to feed the Indians than fight them, a 
philosophy that became known as the Peace Policy. The Peace Commission produced 
new treaties with the Plains tribes from 1867-1868 that provided for distinct reservations, 
provisions for education, isolation from casual contact with whites, annuities of clothing, 
rations, and useful items, and allotment of land to individual Indians who sought it 
(Hagan 1988:53). Unfortunately, interracial warfare was probably protracted by putting 
men committed to peace in charge of reservations for warriors, and Congress failed to 
understand that the Indians had no desire to abandon their nomadic way of life. The 
Peace Policy and Commission were quietly allowed to die when President Grant left 
office in 1877 (Hagan 1988:53-54). In the end, force was the only means by which the 
Indians were placed into reservations, whether that force were in the guise of the army, 
local settler or militia groups, or the killing of nearly all the buffalo (Hagan 1976: 160). 
In 1871 Congress officially ceased the practice of treating with Indian tribes as 
though they were independent nations, although dealings with the tribes changed little in 
practice and the change in policy did not invalidate existing treaties (Hagan 1988:55-56). 
However, the year previously the Cherokee Tobacco case affirmed the right of Congress 
to pass legislation that conflicted with treaty provisions, and in United States vs. Cook 
(1873) the rights of Indians in reservations to which they did not have a title in fee simple 
(almost all reservations but those of the "Five Civilized Tribes"; see Washburn 1995:62-
65) were reduced so that they could not sell the timber from their reserv.ations. The 
decision was also interpreted to include grass, although subsequent legislation did make it 
legal for tribes to lease grazing rights (Hagan 1988:56). Through the 1870's, Congress 
passed statutes that required male Indians 18-45 years of age to perform labor if they 
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drew rations, required that rations be distributed by agents to heads of households instead 
of to band chiefs, and extended homestead laws to Indians willing to abandon their tribal 
affiliations. Congress balked at the expense of the care of so many Indians, leading to 
reductions in agent pay, restructuring of the reservation system, pressure on Indians to 
sell some of their reservation lands (usually land with mineral rights) to generate funds to 
help support themselves, and a lack of funding for rations. Starvation conditions existed 
on several reservations during this period and into the 1890's (Hagan 1988:56-57). 
During the 1880's, as war on the plains subsided, federal policy shifted to a more 
even balance between "civilizing" the Indians and reducing the size of the reservations. 
Indian police forces were formed to maintain order and the $20,000 that Congress 
appropriated for Indian education in 1876 had grown to $1,000,000 by 1886. Boarding 
schools, such as Carlisle in Pennsylvania, were thought by many to be the ideal vehicle 
for "civilizing" the Indians since students were removed from their home environment, 
sometimes not even being allowed to return to the reservations to see their parents during 
summer vacations. However, day schools were much cheaper, and thus became the 
choice of Congress. Despite real gains during this era, provisions for attempting to meet 
treaty obligations came twenty years after the Peace Commission treaties, while reduction 
of lands had occurred on schedule. The Indians simply did not desire and were not 
prepared to accept the roles of farmer and rancher that policy-makers had laid out for 
them (Hagan 1988:58-59). Ironically, in 1884, when the aim of the government's  
reservation policy was to integrate Indians into white society and prepare them for 
citizenship, the Elk vs. Wilkins decision ruled that the Fourteenth Amendment did not 
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apply to Indians and that a tribal member could not simply separate himself from his tribe 
and become a citizen of the United States (Hagan 1988:58). 
Despite such inconsistencies, Congress proceeded to pass legislation aimed at 
making Indians private landholders, ensuring those allotted lands stayed in Indian hands, 
and opening the "excess lands" remaining after allotment to white settlement. While 
individual treaties had been doing this on a tribe-by-tribe basis previously, the Da�ves 
Severalty/General Allotment Act of 1887 and its amendments in 1891 and the creation of 
the Dawes Commission in 1893 together accomplished these goals on a national scale 
(Hagan 1988:62). Resistance to allotment was effectively combated with passage in 
1898 of the Curtis Act (ironically entitled, "An Act for the protection of the people of the 
Indian Territory, and for other purposes"), which dissolved tribal governments, abolished 
tribal courts and law, and authorized allotment of their collectively held lands. This was 
used especially against the "Five Civilized Tribes" to promote white settlement in the 
recently organized Oklahoma Territory (Hagan 1988:62; Washburn 1995:76). 
Indian policy during the first two decades of the twentieth century continued the 
forced assimilation and allotment policies expounded by the Dawes Severalty Act. 
Beginning in 1921, this philosophy came under attack as the poverty and demoralization 
resulting from the allotment program became apparent, and a reform movement 
advocating self-determination and cultural plurality was born (Kelly 1988:66). Partly due 
to this reform movement, ( and partly due to conflicts during WWI over whether or not 
Indians could be drafted) all American Indians became U.S. citizens in 1924 (Kelly 
1988:71), although Indians' legal status as ''wards of the state" was used as recently as 
1948 to disenfranchise them (Washburn 1995:164). Severalty ceased and surplus lands 
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were returned to tribal ownership by the Indian Reorganization Act of 1934, part of 
Roosevelt's "New Deal" era (Washburn 1995:77-79). Since World War II, the 
assimilationist and cultural plurality philosophies have alternately controlled the U.S. 
decision-making bodies, with cultural plurality becoming ascendant since the 1960's 
(Kelly 1988:66). 
Results of the Removal and Reservation Policies 
The Euro-American pursuit of "Manifest Destiny" led to the removal and 
relocation of native groups to reservations in massive numbers. The Indian Removal Act 
of 1830 declared it lawful for the U.S. government to "extinguish the Indian claim" to 
any lands ''within the states or territories" or "owned by the United States" and remove 
the Indian tribe under question to unorganized lands in U.S. territory west of the 
Mississippi River (Thornton 1987: 113). President Andrew Jackson used this very 
effectively to secure the removal of Indians, most especially the "Five Civilized Tribes" 
(the Cherokee, Creek, Choctaw, Chickasaw, and Seminole), from the eastern U.S. into 
Indian Territory (Thornton 1987: 113-114). Except for a very few, the members of these 
tribes and many of the tribes of the Old Northwest and Eastern Woodlands were relocated 
by 1840. 
These removals greatly disrupted the Indians' lives� causing often-severe 
population reduction (Thornton 1987: 114, 54). In reference to the "Five Civilized 
Tribes," 
"The Choctaws are said to have lost fifteen percent of their population, 
6,000 out of 40,000; and the Chickasaw removal is said to have been ' ... a 
completely tranquil affair,' though they surely suffered severe losses as well. By 
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contrast, the Creeks and Seminoles are said to have suffered about 50 percent 
mortality. For the Creeks, this came primarily in the period immediately after 
removal: for example, 'of the 10,000 or more who were resettled in 1836-37 ... an 
incredible 3,500 ... died of "bulious fevers."' The high Seminole mortality seems 
not to have resulted primarily from post-removal disease but from 'the terrible 
war of attrition' that has been required to force them to move" (Thornton 
1984:293). 
Even more tragic than these was the 1838 Trail of Tears, whereby the Cherokee 
were removed to Indian Territory. Almost 17,000 Cherokee were rounded up by soldiers 
and put in stockades preparatory to removal. Most of these left in the fall of that year 
under their own direction, traveling overland to Indian Territory. Deaths occurred 
throughout their journey due to disease, cold, hardship, and accidents. Death from 
disease and starvation took others after they had reached their reservation. Over 8,000 
died as a more or less direct result of the Trail of Tears (Thornton 1984, 1987:114-118). 
This removal of eastern tribes was thought to be the solution to the "Indian 
Problem" in the U.S. The 1845 annexation of Texas, the 1846 settlement of the Oregon 
dispute with England, and the 1848 Mexican Cession and discovery of gold in California 
led to an immense rush of settlers and fortune seekers through the lands so recently 
guaranteed to the eastern tribes and necessitated an extension of Indian Policy. The trails 
to the West also cut through the Great Plains, pushing the plains tribes ( and the buffalo 
[Debo 1970: 165]) into northern and southern "colonies," a precursor to the reservation 
system proper as a means of assimilating Indians as farmers and ranchers into the broader 
Euro-American culture (Hagan 1976: 158, 1988:56; Prucha 1988:47-48), rather than as a 
way of separating them from the U.S. population. The Indians, particularly those of the 
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Great Plains, were not so keen on this idea. However, by 1865 a ring of white settlement 
had closed around the Indians, and states or organized territories had been established 
over all the lands in the contiguous United States, except what would become Oklahoma 
(Hagan 1976:157). By the 1890's even the long-fighting Lakota and Apache had been 
confined to reservations. 
This confinement to reservations was often accomplished because the Native 
Americans had no choice: their means of subsistence was gone. The destruction of native 
life ways that began with permanent European -colonization continued and accelerated 
during the 1800' s, most notably through the destruction of the buffalo (Thornton 1987: 
123). To the tribes of the Plains area, the buffalo were a source of food, clothing, 
housing, blankets and bedding, shoes, spoons, knives and tools, bowls, saddles, musical 
instruments, cosmetics, jewelry and charms, armor, masks, shields, sleds, and even fuel 
in the form of buffalo dung (McHugh 1972:83-109). The Southern Plains tribes 
conducted their last successful buffalo hunts in 1878 and the herds of the northern plains 
had disappeared by 1884 (Hagan 1988:57; Hornaday 1887:492-513). The collapse of this 
resource, largely due to hide hunting by whites (Thornton 1987:51-53), meant the 
collapse of indigenous societies in the Great Plains. The buffalo population nadir 
occurred in the late 1890' s, with estimates of some 1,091 buffalo in existence in all_ of 
North America, about 635 of which were wild (Hornaday 1887:525). This nadir 
coincides almost exactly with the Native American population low of 237,196 
enumerated in 1910 (Thornton 1987:53 ; U.S. Bureau of the Census 1915:10). 
Similar fates awaited the native groups of California and the Northwest Coast as 
white farmers, ranchers, and miners took over Indian lands, eventually making it 
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impossible for native peoples to sustain themselves on the resources of their reduced 
holdings (Thornton 1987: 124-125). This sometimes led to outright starvation, but 
usually it led to a state of undernourishment and low vitality. This in tum would lead to 
an increased susceptibility to diseases, more deaths, and a decrease in birth rates (Cook 
1976:290). 
Governments also attacked native life ways through strategies for assimilating 
Indians into white civilization. The early Spanish missionaries sought to destroy native 
beliefs, life ways, and practices in order to save the Indians' "heathen" souls. The U.S. 
government, in an effort to blend Native Americans into the general population, tried to 
undermine native religious, government, and kinship systems by encouraging Native 
Americans to adopt the Euro-American ideal of a male-headed, Christian household on 
private property where crops or livestock were raised (Hagan 1988:51-65; Conlin 
1993b:504-505). Efforts at assimilation were not entirely successful in the U.S., and it 
could be argued that one of the functions of reservations today is to separate Indians from 
the larger society. 
Native Americans were often relocated to vastly different environments than what 
they were accustomed to, making it difficult for them to sustain themselves even if they 
had a relatively large land base. This led to increasing dependence upon government 
annuities, which often were late, insufficient, or sometimes misdirected by crooked 
agents. Indigenous peoples were also crowded into geographically confined areas, 
making it easier for disease to spread in already stressed, undernourished populations. 
The desolate life on these reservations also greatly affected ( and still affects) mortality 
through depression, alcoholism, suicide, and low vitality. Tribes were often split, as were 
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the Cherokee, into a small band near traditional lands and a larger one in Indian Territory. 
Many central and western U.S. tribes were confined to small fractions of their former 
territories. On other reservations, several tribes (not always allies) were relocated to the 
same area. For example, the Wind River Reservation in Wyoming serves the Shoshoni 
and Arapaho (Thornton 1987:50-51). 
Trade 
According to Lohse (1988:396), "trade goods were powerful incentives to the 
closer bonding of Indian and White political, economic, and social systems." Some· of · 
these items were useful innovations of old tools or new appliances, such as metal awls 
and knives, or scissors and guns. Others were "gewgaws" of the Indian trade - such as 
bells, beads, or ribbons - that allowed greater elaboration of traditional Native American 
decoration. These items were incorporated into traditional avenues of gaining prestige 
through display or conspicuous and ostentatious consumption of exotic or expensive 
items. The social networks devised to distribute these goods, as well as the items 
themselves, affected Native American populations in several ways. 
Arguably the most significant in its impact, at least from the view pursued in this 
thesis, trade was often the mechanism by which disease was transmitted to tribes, as in 
the account of the destruction of the Mandan by smallpox, described above. It was along 
trade routes that disease was passed, often affecting native populations before they had 
first had contact with whites (see Palkovich 1981, cited in Thornton 1987:63). By the 
time the English succeeded in founding a permanent colony during the early seventeenth 
century, several early explorers and officials had remarked upon the apparent large-scale 
depopulation that had occurred prior to their arrival (Jennings 1 975:23). This pattern 
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repeated itself all over the continent as whites first contacted interior peoples, working 
their way in from the coast, motivated by increasing trade or a desire for land. 
Second, trade often ignited intertribal and interracial conflict. This occurred 
firstly as tribes competed with one another for access to furs/hides (whether beaver, deer, 
buffalo, or seal, to name a few) and white trade goods; and secondly as their 
environments became depleted due to a combination of over-hunting/trapping, both by 
whites and Indians, and a loss of land base as white settlers moved in. The first instance 
is very well illustrated by the wars of the Iroquois Confederacy against most of the 
eastern Great Lakes tribes, especially the Huron (Hunt 1960; see also Abler 1992, Jacobs 
1973, and Trigger 1976 [in Eccles 1988]). The second instance is best illustrated by the 
near-extinction of the buffalo ( see Hornaday 1887) and the simultaneous land loss that 
occurred with implementation of the reservation system on the Great Plains, described in 
detail below. 
Tribes also competed with one another to become intermediaries in trade between 
the European powers and other tribes, usually those in the interior of North America. For 
example, the Osage in particular held a position of power as intermediaries between the 
French in St. Louis and the peoples of the middle Missouri (Swagerty 1988:359). 
Interracial conflict often arose and intensified as Americans took over trade areas 
formerly run by the British, French, or Spanish. Where the European powers took pains 
to regulate the number of traders and trading companies, the American government did 
not regulate trade in the trans-Mississippi West until the 1830's, leading to bitter 
competition between traders and fraudulent practices against the Indians. Americans also 
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sought to bypass Indian intermediaries by traveling directly to interior tribes to trade or 
by trapping and hunting on their own (Swagerty 1988:362-363). 
Conflict was also spurred by differences in acquisition of goods. For example, 
horse raids became common on the plains as these animals acquired social and political 
significance as well as economic significance (Swagerty 1988:356). In another instance, 
tensions ran high among the Blackfoot during the 1830's as British and American traders 
supplied the surrounding tribes with firearms that were quickly turned on animals in 
Blackfoot hunting territory or on the Blackfoot themselves (Swagerty 1988:363). The 
Blackfoot also became increasingly alarmed as British and American trappers infiltrated 
their lands to exploit their game animals and trap beaver, an animal so sacred to the 
Blackfoot that some bands would not hunt any beaver at all (Ewers 1958:49-50; 
Swagerty 1988:362-363). 
However, intertribal and interracial conflict probably became most heated as 
lands and food resources dwindled, as among the tribes of the Great Plains as the buffalo 
were hunted out, primarily by white hide hunters. The buffalo robe trade had a 
particularly interesting outcome on native populations in the Northern Plains: an increase 
in polygynous marriages occurred since multiple wives could process many more hides 
than a single wife, thus increasing the economic clout of the household (Klein 1983:153, 
155, 1993:142-144; Swagerty 1988:368; see also Dorsey 1892, Lewis 1942, Maximilian 
1906, and McClintock 1910). lntertribal conflict increased as captives were sought to 
increase the labor pool (Klein 1983: 156), and both intertribal and interracial conflict 
increased as the buffalo diminished. Both sources of conflict reduced the number of men 
and increased the number of widows (Swagerty 1988:368). 
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Trade, of course, brought Native Americans into contact with new material items. 
Many goods were sought for their utility and particularly their durability as compared to 
items constructed of flint, hide, or bone, such as iron versions of knives, pots, axes, 
needles, and awls, and new items like scissors and metal files, and later, firearms (Eccles 
1988: 324; Lohse 1988:396). At times these news items totally supplanted their native 
equivalents so that the knowledge of how to create the traditional forms was lost. 
According to Lewis (1942:36), the Blackfoot could not remember how to make pottery a 
scant ten years after the adoption of metal pots from British traders. In some cases, the 
items were considered beautiful or of high status, such as colorful woven cloth, glass seed 
beads, and mirrors, but they were not necessary or did not supplant native equivalents. 
Often these items were simply incorporated into existing decorative modes rather than 
catalysts of drastic cultural change. Such was the case of the gun until breech loading 
models made them more useful for hunting and war, but bows and arrows were often still 
the weapon of choice for hunting due to their stealth, at least until regular hunting with 
guns made the animals so skittish that it became difficult to sneak up into proper range 
with a bow (Lohse 1988:400). Once guns became more practical, however, many Indians 
did increase their usage without acquiring the blacksmithing knowledge necessary for 
their upkeep, and so became dependent on whites for ammunition, repairs, and 
replacements (Leach 1988:129; Lohse 1988:399-400). Others learned to cast their own 
bullets and make minor repairs, but they were still dependent on whites for gunpowder 
(Leach 1988:129; Lohse 1988:398-399). 
Eurasian domesticates also had a huge impact on native socio-economic systems. 
Horses changed many natives' life ways, allowing bands that formerly kept to the edge of 
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the Great Plains, such as the Teton Lakota, to fully exploit that sometimes harsh and 
often dry environment and made buffalo hunting as a primary means of subsistence more 
practicable. In other groups, such as the Pawnee, horses were integrated into existing life 
ways, being used for seasonal buffalo hunts and raids, while the women continued 
cultivation along streams. Among many groups, the relative scarcity of horses necessary 
to hunting for the buffalo hide trade instigated increased intertribal warfare (Klein 
1983:152, 1993:143- 144). In the Southwest, sheep were added to horticulture and 
hunting to create a very stable subsistence strategy in the face of unpredictable 
environmental conditions. For the Navajo especially, sheep meant the difference 
between life and starvation during the early reservation period (White 1983, cited in 
White and Cronon 1988:425-426). 
Of all trade goods available to the Indians, alcohol had the most destructive 
impact, contributing significantly to starvation and land dispossession. According to 
Axtell (1981 :259), "The desire for rum impelled Indian hunters to kill more game than 
was necessary to purchase only dry goods, thus hastening the serious ecological 
imbalance in their territories .. . .  " He further states, "Alcohol also loosened the Indian's 
hold on his land. More than one treaty was signed 'under the influence,' an abuse that 
fueled Indian-white conflict throughout the colonial period and beyond" (Axtell 
1981 :259). Governor George Thomas of the Pennsylvania colony stated in 1744: 
"Our Traders in defiance of the Law carry Spirituous Liquors amongst 
them [the Indians], and take Advantage of their inordinate Appetite for it to cheat 
them out of their skins and their wampum, which is their Money, and often to 
debauch their wives into the Bargain. Is it to be wondered at then, if when they 
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Recover from the Drunken fit, they should take severe revenges?" (Prucha 
1962:7). 
This is not to say by any means that all or even most Native Americans became 
alcoholics. The status attached to white trade goods may have been enough to keep some 
Native Americans interested in acquiring alcohol, though Axtell (1981 :257-258) cited the 
boost in self-esteem and bravery, an excuse for evil acts, and the achievement of a state 
of "religious possession" as motivating factors. However it occurred, traders introduced 
alcohol to Native Americans, and unscrupulous traders were quick to make a large profit 
off of watered alcohol and take advantage of the reduced mental capabilities of an 
inebriated Indian during bartering (Axtell 1981 :257; Thornton 1987:65-66). 
It should not be assumed that the Indians were dependents in most trade 
relationships or that they had nothing to contribute to Europeans or Euro-Americans. The 
Europeans who colonized the Americas would have often failed without the early 
goodwill of some Indians. Without Indian instruction and assistance -- and, frequently, 
Indian maize and trade ( especially fur [ see Drake 1999]) -- many of the early European 
settlements would have perished. Without Indian guides, many of the European 
explorers would have failed. Europeans entered into "symbiotic relationships of 
interdependence with Indians ( and Africans), involving both conflict and cooperation, 
that formed the matrix of modem American society" (Jennings 1975:173). Points where 
Indians became true dependants in trade were often in situations where previous trade 
had so depleted the environment that subsistence became difficult without trade 
commodities, as among many Subarctic tribes engaged in extensive fur trade who 
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became dependent on the "company store" as the beaver began to play out (Ray 
1974:111-124, 137-165; 1988:343). 
These "symbiotic relationships of interdependence" often occurred in the arena of 
the frontier. The frontier was not an interaction between empty land and European/Euro­
American settlers in the classic literary view of man against nature. It was '"actually an 
interethnic frontier of biological, social, and economic interchange between Native 
Americans and Europeans and/or Euro-Americans" (Dobyns 1983 :43). The trading post 
was the icon of this frontier, where one could find whites, Native Americans of various 
tribes, captives and slaves for sale, whites who had "gone native", and the mixed-blood 
offspring of these whites and Native American women (Dobyns 1983:43). The trading 
post is a symbol of exchange. It is the sad history of the U.S. that whites exchanged 
abundant ills for the resources that once belonged to Native Americans. 
Lastly, as was just mentioned, trade brought frontier whites into contact with 
Native Americans, leading to a great deal of intermarriage between white traders, 
trappers, or mountain men and Indian women. This biological exchange, of course, was 
not a factor in reducing the number of Native Americans then in existence, although it 
may have had some negative effect on the number of members present in a tribe or band. 
It is, however, a large factor in explaining the loss and dilution of traditional customs and 
the extent to which various factions of a tribe adopted Euro-American customs, and is 
responsible for changing the composition ofNative American populations so that there is 
heated debate today over who can claim Indian status and under what circumstances. 
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Biological Exchange 
Ernest Hooten once remarked that when races meet they usually fight, but they 
always interbreed (Washburn 1964:90). Such was the case in the Americas. Concerning 
the Metis (the French word for "half-breed"), it has been written that the first mixed­
blood children were born, "Nine months after the first white man set foot in Canada" 
(Peterson 1982:23), and this assessment is not far off the mark. Early explorers' accounts 
of their welcome by the natives includes �uch comments as, "They [ the women] showed 
themselves very desirous of copulating with us Christians," and, ''the greatest token of 
friendship which they show you is that they give you their wives and daughters ... and in 
this way they practise [sic] the full extreme of hospitality" (Amerigo Vespucci 1504, in 
Washburn 1964:7-8). And, of course, there is the famous story of John Rolfe's marriage 
to Pocahontas, apparently carried out for numerous reasons, including political alliance, 
the salvation of her soul (she was converted to Christianity), and some genuine feelings 
of affection, at least on Rolfe's part (John Rolfe 1614, in Washburn 1964:20-25). 
Sacagawea was an interpreter and walking "insurance policy" for the Lewis and Clark 
Expedition, since the presence of a woman and child among explorers was taken by 
natives as a sign of peaceful intentions. She was also the third wife in a polygynous 
relationship with a French trapper, Toussaint Charbonneau, and it was their mixed-blood 
son who traveled with her (Milner et al. 1994: 151-152). 
The impetus behind these liaisons, both those legitimized through marriage and 
otherwise, can be explained in several ways. Mutual attraction, love, and respect could 
have been motivating factors in many cases. In others, a kind of paternal love focused on 
"saving the heathen's  soul" could have been involved. To others, such as trappers, it 
56 
could have simply been a way to enjoy sexual relations or a family life while out on the 
frontier. Intermarriage as a means to political alliance was certainly practiced, especially 
where there were trade relations to be maintained, as among the French-Spanish Creole 
families of St. Louis who often intermarried· with the Osage and other tribes important in 
trade to solidify their political and economic relationships (Swagerty 1988:359). At 
times, these kin relations were exploited, as among Hudson's Bay Company employees 
who had married with the local Home Guard Cree. In this case, it was the Hudson's Bay 
Company that was taken advantage of as employees used their kin connections to engage 
in an illegal "private trade" of s�uggled goods for furs (Ray 1988:342). Unfortunately, 
many marriages between Indians and whites occurred because the whites were seeking to 
take advantage of Indian resources, as among white men marrying women of the oil-rich 
Osage tribe (see Huff 1993; Wilson 1982, 1985). 
Not all Indian-white liaisons or the resulting mixed-blood children were 
welcomed, however, even among the Indians. For example, among the neophytes of the 
California missions, those women forced into concubinage by the priests and soldiers 
practiced both abortion and infanticide so that "every white child born among them for a 
long period was secretly strangled and buried" (Castillo 1978:102-104, in Thornton 
1987:85). Similarly, unmarried native women who had engaged in liaisons with white 
traders and female slaves who had been rented by their Indian owners as concubines to 
Euro-Americans often destroyed the mixed-blood offspring of such unions (Gibson 
1988:388; Green 1915:45, 51, 68). 
Many writers felt the need to comment on the sexual lives of the natives, 
including the children born of fleeting unions and the white husbands allured by. the 
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native way of life who remained "constant to their Indian Wife ... without ever desiring to 
return again amongst the English" (John Lawson, in Washburn 1964:46). The Spanish 
and Portuguese in Latin America created dozens, if not hundreds, of terms to describe the 
different levels of "racial" mixture that could occur among white, Black, and Indian (see 
Mamer 1967:58 for some examples). In the territories serviced by the Hudson's Bay 
Company, the proliferation of trading posts resulted in an explosion in the Metis 
population. By 1821 it had become sufficiently large for whites who intermarried to 
usually take Metis rather than Indian wives (Ray 1988:343; see also Brown 1980:70-80 
and Van Kirk 1980:95-122). Thus admixture was not some localized, insignificant 
phenomenon, but an occurrence that would forever change the face of Native America. 
By the time of the 1910 Census of Indian Population in the United States and 
Alaska, 35.2% of the contiguous U.S. Indian population was comprised of mixed-blood 
individuals (U.S. Bureau of the Census 1915:31). By the 1930 Census, 42.4% of the 
American Indian population was defined as mixed-blood (U.S. Bureau of the Census 
1937:75). This trend of increasing admixture has continued to the present day, prompting 
many Indian communities to debate ''what it takes to be considered an American Indian" 
(Heriard 2000:54). There was, of course, a great deal of tribal variation in the degree of 
admixture, both historically and today (Thornton 1987:175). This thesis is concerned . 
with the historical tribal and individual differences in level of admixture and how these 
differences affected tribal demographics. 
Summary 
Native Americans were drastically reduced in number between 1492 and 1900. 
Most of this decrease was due to the unintentional (and sometimes intentional) spread of 
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Old World "crowd" diseases, especially smallpox. Among some tribes, warfare was a 
significant factor in depopulation. Among others, genocide reduced numbers to small 
fractions of their previous strength or accounted for the extermination of a group. 
Legislation, removal and relocation, and the destruction of life ways and the environment 
were often us�d to push natives out of their lands or make them more like "civilized 
whites." Racism was often a fact of life that limited even "civilized" Indians' access to 
resources. Trade often led to exhaustion of natural resources, increased competition and 
warfare with other tribes or whites, dependency on whites to repair trade items or replace 
consumable goods (most notably guns, powder, and shot), and a taste for some of the ills 
of white civilization, such as alcohol. Increasing intermarriage with whites also led to a 
dilution of traditional life ways and adoption of many white customs, and sometimes to 
Indians being cheated out of what resources they had by white spouses with less than 
honest motivations. No tribe escaped the impact of Euro-American (and sometimes 
African-American) culture on native life ways and cultures. By the late 1890's, Native 
Americans had reached their population nadir. It is from this point, 1888-1903, that the 
data for this analysis are drawn. 
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Chapter 3: Historical Databases 
Two historical databases were used in this thesis' statistical analyses (presented in 
Chapter 4 ): the U.S. Bureau of the Census' Indian Population in the United States and 
Alaska, 1910 (hereafter tenned simply as the 1910  Census), and the Boas database. Both 
sources provide data on blood quanta, fecundity, and fertility among Native Americans, 
and on the survivorship of their children. The Boas database provides information on 
individuals, whereas the 1910 Census presents various statistics on Native Americans as 
a whole, and by tribe and stock/language group. Infonnation from one data source 
complements information from the other. For example, the Boas database does not state 
__ the ethnic/tribal identities of a woman's children, only of her parents and thus of herself. 
We know her children were mixed if she was, but we cannot discern exact mixture unless 
the father(s) or the children are cross-referenced on the woman's datasheet. The 1910 
Census offers statistics on the relative fertility of couples with different degrees of 
admixture, and on the vitality ( or "survivorship") of the children produced by these 
different marriage classifications. A cross-comparison of the results obtained in this 
study and those reported in the 1910 Census and discussed by Thornton (1987) should 
help to further verify the accuracy and utility of each database. This cross-comparison 
can be found in Chapter 4. This will serve to dispel some of the concerns over the 
validity of using the Boas database to test pan-tribal hypotheses. Of particular interest is 
Moore and Campbell's ( 1995:499) assertion that, "General hypotheses should be tested in 
the Boas data only with great caution," apparently due to "biases in the Boas database 
that we believe are pervasive," (Moore and Campbell 1995:515). These biases will be 
identified and discussed later in this chapter. 
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U.S. Bureau of the Census: 
Indian Population in the United States and Alaska. 1910 
Article I ,  Section 2 of the Constitution of the United States provides for an 
"Enumeration [of persons] ... within every subsequent Term of ten Years," or a decennial 
census (Conlin 1993a:A5). "The Thirteenth Census [conducted in 1910] was the first at 
which any returns worthy of tabulation were secured as to the proportion of full-bloods 
and mixed-bloods in the Indian population," (U.S. Bureau of the Census 1915:31). Thus, 
no census better corresponding to the time period of the Boas Data collection would have 
served as a foil for an adequate comparison and contrast. In addition, Samuel Rogers, the 
Director of the Census, stated that, " .. .it is not likely that another effort will be made to· 
secure through the census special data regarding Indians as a separate and distinct 
element of the population," (U.S. Bureau of the Census 1915:7). Indeed, the closest the 
Bureau of the Census came to replicating the information gathered in the 1910 Census 
was in the 1930 Census. It included broad statistics regarding blood admixture among 
Native Americans, but it did not give details concerning the "racial" or ethnic 
composition of this admixture (Thornton 1987: 17 5). 
The census special schedule was designed by anthropologist Roland B. Dixon and 
data were collected by special agents, most of whom were in the service of the Office of 
Indian Affairs. Fieldwork and preparation of the schedules was accomplished jointly by 
the Bureau of the Census, the Office of Indian Affairs, and the Bureau of American 
Ethnology (U.S. Bureau of the Census 1915:7, 9). 
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The statistics in the 1910 Census were gathered in part by both a general 
population schedule and a special schedule containing the following twelve inquiries 
(U.S. Bureau of the Census 1915:9): 
(I ) population, (2) proportion of mixed-bloods, (3) sex distribution, ( 4) age distribution, (5) linguistic stocks and tribes (in detail by "purity" of blood, tribal mixture, sex, and age), 
(6) fecundity and vitality, (7) marital condition, (8) school attendance, (9) illiteracy, ( I  0) inability to speak English, (11) occupations, and ( 12) Indians taxed and not taxed. 
According to the 1910 Census, 280 tribes were reported in the continental United 
States, comprised of 52 linguistic stocks. Seventy-seven tribes consisted of more than 
500 members, while 42 had 10 members or less. Ten of these 42 had I member each. 
Only 5 tribes possessed more than 10,000 members. From the most to the least 
numerous, these were the Cherokee, Navajo, Chippewa, Choctaw, and Teton Sioux 
(Lakota). Thirty-nine other tribes had over 1,000 members (U.S. Bureau of the Census 
_1915:14). Of the 265,683 Native Americans enumerated in the continental U.S. in 1910, 
56.5% were full-bloods, 35.2% were mixed bloods, and 8.4% had unreported blood 
quanta. Better than four-fifths of the latter individuals were living scattered among white 
populations and off reservations, and were reported only on the general population 
schedule. Most of these individuals were probably mixed-bloods (U.S. Bureau of the 
Census 1915:31). 
From the 1910 Census specialized schedule, data on the proportion of mixed­
bloods, linguistic stocks and tribes, and fecundity and vitality are used in this analysis. 
The criteria for inclusion in the first sample set for this study' s statistical analysis is based 
on the "proportion of mixed-bloods" category, which breaks down the Indian population 
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by blood quanta for the nation, the individual states, .and each linguistic stock and tribe 
(U.S. Bureau of the Census 1915 :31-3 9). It is the tribal proportion of mixed bloods that 
is of interest to this analysis. The linguistic stocks and tribes category give.s information 
on the geographic locations of tribes, short overviews of the tribes' histories, and 
discusses differences between groups from the same tribe living in different areas (for 
example, the Oklahoma Cherokee versus the North Carolina Cherokee) (U.S. Bureau of 
the Census 1915:83). This information is helpful for putting the different tribes in this 
analysis in context, and so provides a basis for comparing them. As mentioned 
previously, statistics on sterility, fecundity, and vitality/survivorship of children are given 
in tables by degree of mixture in the marriage, from marriages between full-bloods of the 
same and differing tribes to marriages of mixed-bloods with whites, and all the possible 
combinations in between, although the census only distinguishes full- from mixed-blood, 
not degrees of blood-mixture (½, ¼, etc.). From this we know the approximate blood 
mixture not only of the marriage, but also of any children issuing from such unions (U.S. 
Bureau ·of the Census 1915:157-160). This information is important in a later comparison 
of the two databases, which appears in Chapter 4 of this analysis. 
The sections on age and sex distributions are also of utilityto this analysis. These 
distributions are available for tribes, stocks, and the U.S. Indian population as a whole, as 
well as by blood mixture and geographic divisions and states, and include a table on sex 
ratios by age groups (see U.S. Bureau of the Census 1915:43-70). The age distribution 
gives an idea of whether the population of a tribe was stable, decreasing, or increasing, 
and how quickly the latter two were occurring. The sex distribution shows if there was a 
bias in the sex ratios of the members of a tribe, and the age groups in which these biases 
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occur. An equal distribution of the sexes in childhood with an increase in the proportion 
of females as age increases, particularly over age 20, could indicate the loss of men in 
war, especially if the age group with the lowest proportion of males coincides with time 
periods of military conflict. The information of both distributions is utilized primarily in 
Chapter 5. 
To better illus�ate the utility of some of the sections used, presented here is the 
information for the proportion of mixed-bloods and linguistic stocks and tribes sections 
for the Cherokee Nation as reported in the 1910 Census. Fecundity and vitality are 
presented as nationwide statistics, not by stock or tribe, so I will elaborate on that 
information where it is applicable in Chapter 4. For the "proportion of mixed-bloods" 
section, the entry for the Cherokee appears in Table 3.1. There are some discrepancies in 
the numbers. For example, the numbers for "Blood not reported" for the North Carolina 
and Oklahoma bands do not equal 260, the figure given for the overall Cherokee 
membership with "Blood not reported." Perhaps this is due to individuals included in the 
1910 Census who did not reside within a reservation among one of the main band 
divisions (i.e., possibly living in white communities or in other states). The figures under 
the "Number" column heading give an idea of the relative strength and presence of the 
tribe, as well as of its main divisions and where they reside. Of interest to this analysis, 
the figures under the "Percent of total" heading serve as the basis for including a tribe in 
this analysis' first sample set. Here we see the total Cherokee full-blood to mixed-blood 
ratio is 21.9 versus 77.3%. However, there is a marked difference between the ratios for 
the North Carolina versus Oklahoma bands. While this is very interesting, the figures for 
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T bl 3 I P a e . .  roport1on o f M. d Bl d Ch k 1xe 00 s, ero ee 
Indians Reported on the special schedule: 1 9 1 0. 
Stock, Tribe, and Number. Percent of total . 
State. 
Total . Ful l  Mixed Blood Ful l Mixed Blood 
blood. blood. not re- blood. blood. not re-
ported. ported. 
Iroquoian Stock. 39,676 1 1 ,936 27, 143 600 30. 1 68.4 1 .5 
Cherokee 3 1 ,489 6,900 24,329 260 2 1 .9 77.3 0.8 
North Carolina 1 ,405 934 469 3 66.4 33.4 0.2 
Oklahoma 29,6 1 0  5,9 19 23 ,440 25 1 20.0 79.2 0.8 
(from the U.S. Bureau ofthe Census 1 9 1 5:33, Table 14). 
the Cherokee tribe were used for this thesis' sample construction, not the tribal division 
figures, since the Boas data did not always list individuals' interview location or division. 
Within the section on "linguistic stocks and tribes," there are short histories of 
each tribe. The Cherokee are listed under the Iroquoian Stock, and their history includes 
when they were contacted by Europeans (the sixteenth century); where they were living 
("the southern Alleghenies in northern Georgia and Alabama, eastern Tennessee, western 
South and North Carolina, and Virginia"); that a portion of the tribe moved voluntarily to 
Arkansas in the early nineteenth century; and that most of those left in their native area 
were forcibly removed to Indian Territory in 1 838 during the now infamous "Trail of 
Tears" (U.S. Bureau of the Census 191 5:83). This short history is very useful in placing 
the tribe in context to be compared to other tribes in the first sample set. From this, broad 
patterns in geography and time of contact can be easily traced. There is also a short 
description of comparisons between the 1910 Census and earlier estimates of Cherokee 
population. The Census Bureau's data indicates that from 187 5 to 1 910  there had been a 
66 
steady increase in population, mostly among the Oklahoma Cherokee, and that "The 
increase is due to the mixed-bloods who now form nearly 80% of the total population," 
(U.S. Bureau of the Census 1915:83). This is of particular interest, as the present study 
is concerned with the relative growth of the admixed Native American populations versus 
the full-blood populations. 
The Boas Database 
As the Boas database is not well known, it is necessary to include some basic 
background on the history, nature, and utility of this rich historical data source. 
History 
From 1888 to 1903 Franz Boas directed the collection of anthropometric and 
demographic data for more than 15,000 Amerindians from over 200 tribal groups in the 
United States and Canada and some 2000 Siberians (Jantz et al. 1992:435; Jantz 
1995:345). Most of these data were collected for the 1892 World's Columbian 
Exposition held in Chicago, which commemorated the 400th anniversary of Columbus' 
discovery of the Americas. It also celebrated American and European cultures and 
history, including that of Native Americans (Jantz et al. 1992:435-436; Jantz 1995:346). 
F. W. Putnam was the Director of Exhibits, and he used this position as an opportunity to 
support anthropological fieldwork. After the Exposition ended, he used the collections 
garnered by this fieldwork as the foundation for an anthropological and natural history 
museum in Chicago (the Field Museum), one designed to rival similar museums on the 
East Coast. Boas served as Putnam's chief assistant to the anthropology section for the 
Exposition (Jantz et al. 1992:436). Other sponsors of Boas' data collection were the 
Committee of the British Association for the Advancement of Science (1888-1897), the 
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Bureau of American Ethnology, the Jesup North Pacific Expedition ( 1897-1902), and the 
Huntington California Expedition (1899- 1902) (Jantz et al. 1992:436; Jantz 1995:345). 
Because of the size of this data set and difficulties in processing statistical analyses at the 
time, very little was done with the Boas data outside of a few analyses conducted by Boas 
himself (see Boas 1890, 1892, 1894, 1895a, 1895b, 1895c, 1896, 1899a, 1899b, 1905; 
Boas and Farrand 1899). After Boas' death, this incredibly rich database was largely 
overlooked, save for Sullivan's (1920) analysis of the Siouan portion of Boas' data, Hall 
and McNair's (1972) use of the data presented in Boas' reports to the British Association 
for the Advancement of Science in an analysis of Northwest Coast tribes, and a few 
analyses on the Siberian portion of the data (see Jochelson-Brodsky 1906; Ousley 1993 
and 1995; Comuzzie et al. 1995; reported in Jantz et al. 1992:436). Stewart (1973) 
remarked how shameful it was that so little had been done with the Boas materials and 
that they had fallen into apparent obscurity. In 1982, Richard L. Jantz, a Professor of 
Anthropology at the University of Tennessee, followed up on Stewart's reference to these 
seemingly lost materials. His inquiry to David Hurst Thomas, then Chairman of 
. . Anthropology at the American Museum ofNatural History, revealed that Boas' data were 
stored there, at the museum where he had once worked· (Jantz et al. 1992:437). An 
inventory of the data sheets, however, showed several tribes were missing. Further 
inquiries by Jantz located approximately 3,000 more datasheets housed at the American 
Philosophical Society in Philadelphia. Some were from the missing tribes, some were 
duplicates of those housed at the American Museum. Unfortunately, some datasheets are 
still missing, most notably for the Arikara and Mandan tribes. The original American 
Museum datasheets were made available to the University of Tennessee on a study loan, 
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where they were transferred first to microfilm and then organized into computer files 
easily accessed by a search engine. The American Philosophical Society datasheets were 
made available on microfilm (Jantz et al. 1992:437). Due to Jantz's efforts (and the aid 
of many graduate students), this long-forgotten resource has been made available and 
practical to use, and many theses, dissertations, and scholarly publications have been 
based on Boas' century-old anthropometric and demographic data (Jantz et al. 1992:437; 
Logan and Ousley 2001: 188). 
Nature and Utility 
Boas employed approximately 50 anthropometrists in the collection of the 
Columbian Exposition data (Jantz et al. 1992:436). A standard data form was used (see 
Figure I [from Jantz et al. 1992:438]), which included a variety of twelve body, head, 
and face measurements (Jantz 1995:348). These measurements were divided 
evenly between the cranial and post-cranial areas, but were biased towards longitudinal 
measures; the only transverse measurement was shoulder width (Jantz et al. 1992:437; 
Jantz 1995 :348). Because of this bias, there is much redundancy in the measurements, 
but this seems designed to allow for unmeasured qualities to be calculated from measured 
ones. For example, arm length was not measured, but can be calculated from shoulder 
height and finger height (Boas 1892; Sullivan 1920, both reported in Jantz 1995:348). It 
is likely that Boas used the German school in defining his measurements, as his early 
physical anthropology studies were under Rudolph Virchow in Berlin (Jantz 1995:348). 
Seve:ral anthroposcopic descriptions were also included on the standard form: color 
and/or shape for eyes, hair, skin, nose, and ears. Many of these were measured using 
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standardized numerical codes that, unfortunately, have since been lost (Jantz 1995:349). 
The selection of these data was designed to maximize the number of subjects that could 
be measured and reduce interobserver variation (Boas 1895c; Boas unpublished partial 
manuscript n.d., both reported in Jantz 1995 :348-349). Each observer received training 
from Boas or from someone he had trained, and was supplied with a standard set of 
instruments and printed instructions (Jantz et al. 1992:439; Jantz 1995:349). To further 
reduce interobserver variation, Boas arranged in most cases for two observers to 
independently measure individuals in each tribe and compared their measurements for 
agreement. Even with this attention to reducing interobserver variation, some errors are 
present in the measurements. Some of the data have been checked, edited, and corrected 
through statistical means (see Jantz et al. 1992:442 for a description of procedures). 
Since the current analysis deals with the demographic portion of the data and not the 
anthropometric, a full description of these procedures is not included here. 
The standard Columbian Exposition form was expanded upon for the Jesup, 
Huntington, British Association for the Advancement of Science, and American Bureau 
of Ethnology expeditions, with the original twelve measurements always included (Jantz 
1995 :348). Also recorded on the standard and expanded forms were pertinent 
demographic data: the date and location of the interview, the name of the interviewer, and 
the subject's name, age, sex, tribe, birthplace, mother's and father's tribal/ethnic 
affiliations, marital status, and mode of life. Sibling, parent, and marital relations 
between subjects were often, but not always, noted. Most important to the current 
analysis, the number and sex of children born and surviving were recorded for all women 
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surveyed who had reached child-bearing age (Jantz 1995:351; Logan and Ousley 
2001: 189). Fertility data for men were not collected. 
A variety of sampling strategies was employed by- observers, sometimes resulting 
in relatively unbiased samples, but usually not. These biases, as discussed by Moore and 
Campbell ( 1995) in their comparison of the Boas data to the 1900 Census of the Bureau 
of Indian Affairs, include an over-representation of males and mixed-blood individuals 
and an under-representation of women, elders, and preschool-aged children. Indian 
agents often aided observers in obtaining samples in both Canada and the United States, 
leading to samples consisting primarily of acculturated male agency employees and their 
relatives (Jantz 1995:350; Moore and Campbell 1995:501). Indian schools were also a 
regular sample source (Jantz 1995:350), which would bias samples towards a certain 
gender and age range, depending on the nature of the school (Moore and Campbell 
1995:501 ). These sampling strategies would bias the sample towards mixed-blood 
individuals due to their bilinguality and higher social position (Moore and Campbell 
1995:501). Sampling from schools would also bias the female portion of the Boas data 
towards school-aged children and teenagers (Moore and Campbell 1995:501). However, 
of the 15,149 locations listed on the data forms, only 25% were from agencies, schools, 
institutions, reservations, forts, or educational homes. Seventy-five percent of the 
locations were from residences, villages, towns, and cities (Logan and Ousley 2001:201 ). 
Whether many of these residential areas were part of the "immediate environs" (Moore 
and Campbell 1995:501) of the Indian Agencies and whether sampling from these areas 
would bias a sample significantly is unknown. 
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The sample size for many of the tribes is small. For example, only 4 members of 
the Seminole tribe were interviewed and measured (Jantz et al. 1992:439). As a result, 
some tribal samples do not meet statistical significance criteria. In addition, not all North 
American tribes were surveyed. Some tribes were sampled in areas of recent relocation, 
not in their aboriginal locations (Jantz et al. 1992:441). Several tribes reported no 
intermarriage or refused to report mother's and father's ethnic/tribal identity. While 
some tribes did have long-standing traditions of endogamy that would explain the lack of 
intermarriage, the refusal to report parents' ethnic/tribal identity may have been a form of 
silent political rebellion through non-cooperation (Moore and Campbell 1995 :506). 
Moore and Campbell (1995:506) also believe that political rebellion led to many of the 
small sample sizes and age/sex skewing for individual tribes. Native American agency 
employees may have cooperated only minimally and not recruited family and friends, 
thus biasing samples further toward young and middle-aged adult men. Szathmary 
(1995:339-340) points out that women may also be under-represented due to a reluctance 
to be touched by strange men. Szathmary (1995:339) showed that along the Northwest 
Coast, where the wives of some observers aided in taking measurements, participation of 
women in the _samples was greatly increased, and in one case exceeded male 
participation. 
There has been some contention regarding whether the inclusion of admixed 
individuals in the Boas database is deleterious to the validity of the anthropometric 
portion of the data (see Moore and Campbell .1995:501-506; Szathmary 1995:340-341). 
However, since the demographic data included with the anthropometric measurements in 
most cases allows researchers to distinguish admixed individuals from their full-blooded 
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counterparts, it is difficult to see how admixture could interfere. If only full-blooded 
people are desired in a study design, admixed individuals can be identified and excluded 
(see Jantz et al. 1992:439 for an example). The fact that admixed individuals are 
included provides the opportunity for studies concerning gene-flow in these past 
populations, such as Konigsberg and Ousley's ( 1995) study of quantitative genetics, 
Logan and Ousley' s (2001 )  paper on hypergyny and reproductive success, and the current 
study. These mirror Boas' own interests, as indicated by his (1894) paper on the 
anthropometrics of "half-blood" Native Americans and his comments in a partial 
unpublished manuscript (n.d., reported in Jantz 1995:347) concerning, "How does the 
mixed population differ from the unmixed?" There is, of course, the possibility that some 
informants provided erroneous or improperly interpreted information for the 
demographic data. However, this is a ·flaw that cannot be corrected, and the data must be 
assumed to be accurate, or at least not so inaccurate as to influence statistical analyses. 
Despite these problems in data collection, the Boas database is arguably the most 
valuable of its kind. It is enormous in its size and diversity, and it gives a glimpse of the 
physical characteristics and biographical histories of Native North Americans prior to the 
intense acculturation that occurred during the post-World War II period (Szathmary 
1995:338). Studies employing the Boas database can be designed to provide statistical 
significance, control for sex and age related factors, and insure that the non-random 
sampling techniques do not bias the study sample for the traits under consideration 
(Szathmary 1995). In all, this is a highly valuable resource, the likes of which can 
probably never be obtained again, and its usefulness is not diminished so long as 
researchers pay careful attention to these limitations in the B�as Data. 
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Current Applications of the Databases 
Two sample sets were constructed, the first using the 1910 Census and the 
Boas database, the second using the Boas database alone. Each sample set consists of 
two sub-samples, one admixed (or mixed-blood) and the other full-blood. Exactly how 
these sample sets were constructed is described in detail in the next chapter. The primary 
difference between these sample sets is that Sample Set I divides admixed from full­
blood based on tribal level of admixture as reported in the 1910 Census ( e.g., all 
Cherokee are considered admixed because the tribe is highly admixed), while Sample Set 
2 divides mixed- from full-blood based on each individual 's blood quantum as reported 
in the "mother' s/father's tribe/ethnic affiliation" section of the Boas data. Due to the 
previously discussed limitations of the Boas database, few of the individual tribal 
samples are sufficiently large to meet statistical significance (typically defined as 
N=3o+ ). However, when the women from admixed tribes are combin&d into one sample 
and the women from full-blood tribes are combined into another, the initial sub-sample 
sizes for Sample Set I become sufficiently large for statistical assessment (N=322 for the 
admixed group and N=l 01 for the full-blood group in Sample Set I ;  compared to N=546 
for the admixed group and N=2025 for the full-blood group in Sample Set 2). It should 
be noted that these numbers might change depending on the type of analysis. For 
example, not all women had sons. This would obviously change the sample number for 
testing survivorship of sons. Other changes in numbers are noted where applicable in 
Chapter 4. The two sample sets were used to determine the existence and extent of 
differences between mixed- and full-bloods in fecundity, fertility, and survivorship of 
offspring. That there was a significant difference in fecundity is apparent from the raw 
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data alone. The existence ofdifferences in fertility and survivorship were not as readily 
apparent. 
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Chapter 4: Statistical Analyses 
All statistical analyses for this study were conducted in the Statistical Analysis 
Software package (SAS) with the aid of a statistical consultant. The data were checked 
for normality using a Kruskal-Wallace test. Results indicated that the data were non­
normal. Nonetheless, parametric tests were used to assess the data since the ANCOV A 
test used is robust despite some non-normality when the overall sample sizes are large 
(>50), as is the case here. Also, the larger the sample size, the more sensitive the tests for 
normality become. Thus even a very small deviance from normality is detected and 
amplified. Taking this into account, as well as the complexities that would arise when 
controlling for age when testing for relative fertility and survivorship using non­
parametric tests, it was recommended by the statistical consultant that the more 
conventional ANCOV A be used in analyzing the data rather than non-parametric logistic 
regression. All tests were considered significant at the 0.05 level or below. 
Sample Set 1 Tests 
Two sample sets were constructed from the Boas database. The first sample set 
was constructed using the 1910  Census (U.S. Bureau of the Census 1915:32-34) to 
identify tribes comprised of greater than or equal to 90% full-blood members and less 
than or equal to 40% full-blood members as an estimator of total tribal admixture. This 
list of tribes was then compared to tribes indexed in the Boas database, and all female 
members of these tribes with available data aged 25 years or older at the time of the 
survey were selected and separated into two sub-samples, one of highly admixed/mixed­
blood tribes and one of tribes with mostly full-blood members. Originally, 16-24 year 
olds were included, but most of the women in this age group in both the mixed-blood and 
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full-blood sub-samples reported having had no children at the time of the survey. Thus I 
excluded all women under the age of 25, regardless of the few who had children, so as 
not to inadvertently bias my results. The tribes used in the first sample set are as follows: 
Highly Admixed (N=322) Cherokee (N=125) Chippewa (N=129) Cree (N=54) Mohawk (N=14) 
Mostly Full-Bloods (N=l 01) Apache* (N=28) Ute (N= 17) Makah (N=26) Zuni (N=l 1) Navajo (N=9) Taos (N=l O) 
*(Includes Mescalero and Jicarilla Apache, listed separately from the Apache in the 1910 Census, 
as .well as the Apache proper.) 
These two sub-samples were used to test three questions: 
(1) Is there a relationship between fecundity/parenting (here defined as "having 
borne at least one child") and tribal level of admixture? 
(2) Is there a difference in total fertility between women of mixed-blood and full­
blood tribes? 
(3) Is there any difference in survivorship of children between women from 
mixed-blood and full-blood tribes, and is there a gender bias in which children 
survive? 
Fecundity or Parenting 
To answer question 1, a Chi-Square analysis was used. The sizes of the two sub­
samples were N=322 for the admixed sub-sample and N= IO I for the full-blood sub­
sample. The null hypothesis, "The level of admixture of a woman's tribe and 
fecundity/having parented are independent," was rejected (Chi-Square value=S0.2114, p­
value <0.0001). The likelihood of a woman being a parent corresponds strongly with 
membership in a mixed-blood versus full-blood tribe. The expected frequency for 
females in the full-blood sub-sample to be childless was approximately 18 and the 
observed frequency was 42. The expected frequency of females in the full-blood sub-
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sample to have had at least one child was approximately 83 and the observed frequency 
was 59. In contrast, for females in the mixed-blood sub-sample, the expected frequency 
for childlessness was approximately 58 and the observed frequency was 34. For females 
in the mixed-blood sub-sample, the expected frequency for having parented was 
approximately 264 and the observed frequency was 288. Over 40% of the women in the 
full-blood sub-sample had not had children by the time of the survey, versus slightly 
more than I 0% of the women from the mixed-blood sub-sample. The exact frequencies 
are given in Table 4. 1 .  The percentage of childless women by tribe is presented in Table 
4.2. 
Fertility 
To answer the second question, a series of ANCOVA (analysis of co-variance) 
tables were used in the GLM (general linear model) procedure. This question was 
addressed using only the women in each sub-sample who had parented so as to compare 
the average number of children born per mother instead of per woman in the sample. 
T bl 4 I Ch" S a e . . 1- 1quare A l . fBl d M" na ys1s o 00 1xture an d P  arentmg 
Observed Frequency Did Not Parent Did Parent Total 
Expected Frequency ( did not have (had at least 
Row Percent children) one chi ld) 
Full-Blood Tribes 42 59 1 0 1  
(90% or more full- 18. 147 82.853 
blood members) 4 1 .58% 58.42% 
Admixed Tribes 34 288 322 
( 40% or less full- 57.853 264. 1 5  
blood members) 10.56% 89.44% 
Total 76 347 : 423 
17.97% 82.03% 
Chi-Square value=S0.2 1 14, p-value<0.0001 
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Table 4.2: Number and Percent of Childless Women by Tribe 
High ly Admixed ( 40% or less full- Ful l-Blood (90% or more ful l-blood 
blood membership) membership) 
Tribe #/total Percent Tribe #/total Percent 
Cherokee 1 3/ 125 10.4% Apache I 1 /28 39.3% 
Chippewa I 5/ 129 1 1 .6% Makah 1 7/26 65 .4% 
Cree 5/54 9.3% Navajo 3/9 33 .3% 
Mohawk 1 / 14  7. 1 %  Taos 0/ 1 0  0.0% 
Ute 8/1 7 47. 1% 
Zuni 3/1 1 27.3% 
Total 34/288 1 0.6% Total 42/1 0 1  4 1 .6% 
This was to control for differences in fertility between the sub-samples due solely to the 
differing numbers of women who had borne children. One reason full-blood women may 
have parented less often than mixed-blood women could have been an unavailability of 
marriageable men for the full-blood women. While this is a very important factor in 
studying the fertility of the full-blood versus mixed-blood populations, it could obscure 
other factors that affect relative fertility, such as possible physical or biological factors or 
larger socio-political and economic factors. Because fertility would tend to increase with 
the age of a woman, age was controlled by using it as a co-variate factor. Thus for the 
fertility analysis, the total sample set size was N=34 7, with the mixed-blood sub-sample 
being N=288, and the full-blood sub-sample being N=59. 
As expected, age proved to be a significant factor for explaining differential 
fertility (F-Value=57.52, p-value <0.0001). However, level of admixture was also highly 
significant (F-Value=I2.14, p-value=0.0006) for explaining variance in fertility. The null 
hypothesis, "The number of children per woman having parented is equal for the full­
blood and mixed-blood sub-samples," was rejected. A significant difference in fertility 
by tribal admixture was observed. Means were calculated to show average number of 
80 
children per woman in each sample: women from mixed-blood tribes averaged 6. 1 1 
children, versus 4. 14  children for women in the full-blood group. This information is 
summarized in Table 4.3 . 
Survivorship 
The third question was addressed statistically using a series of ANCOVA tables in 
the GLM procedure. This was done to test for differences between the admixed and full­
blood sub-samples in survivorship by gender of children. Age was again controlled by 
using it as a co-variate factor since the likelihood of a woman losing a child to disease or 
accidents would increase with her age. The total sample size was N=34 7, or all women 
in both sub-samples who had borne at least one child. For sons, the total sample size was 
N=3 l O and for daughters it was N=3 l 4, since not all women had both sons and 
daughters. The null hypotheses, "The mean number of sons/daughters surviving per 
mother in full-blood tribes should equal the mean number of sons/daughters surviving per 
mother in mixed-blood tribes," both failed to be rejected. (For sons, the F-V alue=0.02, p­
value=0.8776; for daughters, the F-Value=l .34, p-value=0.2484). Age was significant at 
the 0.0 1 level for both tests (F-Value=24.56, p-value <0.0001 for sons; F-Value=34.57, 
p-value <0.000 I for daughters). Age of the woman was a far more predictive factor of 
her offspring's SUI"Vivorship than the gender of children or their membership in a full-
Table 4.3 : ANCOVA Resu ts o B o  1 f 1 od d F  T Mixture an ert1 1ty 
Test F-Value p-value Age Co-Variate Mean number of children 
F-and p-values per mother 
Mixed-Blood Full-Blood 
General Analysis 1 2. 14  0.0006 57.52, <0.0001 6. 1 1 4. 14  
Sons 3.42 0.0653 45 .04, <0.0001 3 . 14  2.25 
Daughters 9.87 0.00 1 8  33.62; <0.000 1 2.98 1 .88 
8 1  
blood or mixed-blood tribe. About 59% of sons born to mothers from mixed-blood tribes 
survived versus about 56% of those born to mothers from full-blood tribes. About 57% 
of daughters born to mothers from mixed-blood tribes survived versus about 56% of 
those born to mothers from full-blood tribes. The above information is summarized in 
Table 4.4. 
It was thought that there would be some difference in survivorship between the 
mixed-blood tribe and full-blood tribe sub-samples, and possibly between sons and 
daughters, with favoritism towards daughters (i.e., Trivers and Willard 1973). The fact 
that these were not the case in this sample's analysis appears to be a result of biased 
sampling. One possibility was that including women past their childbearing years could 
have included children that died as adults, rather than as dependants. To check this, I 
created an Excel worksheet to calculate the percentage of children surviving for all 
women from my sample pool aged 16-44 who had parented. The results are listed in 
Table 4.5. At a glance, it is apparent that the individual tribal sample sizes for the full­
blood sub-sample are too small to be statistically significant. No matter that the total sub­
sample size for the full-blood tribes is large enough to be statistically significant, if it is 
comprised of mostly biased smaller samples all of which are skewed in the same 
direction, it will still be biased. Including all women in the full-blood tribes aged 16+ 
T bl 4 4  ANCOVA R It f Bl d M" tur d S  hi a e . . esu s o  00 IX e an  urv1vors .p 
Test F-Value p-value Age Co-Variate Percent Surviving 
F- and p-Values Mixed-Blood Full-Blood 
Sons 0.02 0.8776 24.56, <0.0001 58.77% 56.20% 
Daughters 1 .34 0.2484 34.57, <0.000 1 57.20% 56.02% 
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T bl 4 5 E I R It £ S a e . . xce esu s or urv1vors 
Tribe (Sample Size of Sons Live 
Women) 
Cherokee N=97 1 1 4 
Chippewa N=86 1 32 
Cree N=29 47 
Mohawk N=I S  26 
Sub-Total N=227 3 1 9  
Apache N=I5  24 
Makah N=7 4 
Navajo N=S 6 
Taos N=9 8 
Ute N=8 1 0  
Zuni N=8 8 
Sub-Total N=52 60 
h. f Ch"ld Ip 0 1 ren, w omen A d 1 6  44 ge -
Sons Dead Daughters Daughters Percent 
Live Dead Surviving 
80 127 87 59.07% 
92 1 1 8 88 58 . 14% 
1 3  39 2 1  7 1 .67% 
1 6  29 1 2  66.27% 
20 1 3 1 3  208 60.72% 
8 9 6 70.2 1%  
6 5 5 45.00% 
7 7 5 52.00% 
1 3  1 3  1 3  44.69% 
2 6 3 76. 19% 
3 1 1  0 86.36% 
39 5 1  32 60.99% 
who had children does not change the results: there just are not enough women with 
children to make a sample robust enough to counteract sampling errors. Thus, a re­
analysis of survivorship was conducted with a second, much larger sample, the results of 
which can be found below under Sample Set 2 Tests. 
Table 4.5 is also ambiguous concerning gender bias in survivorship of offspring. 
The percentage of sons versus daughters surviving for the statistically robust tribes are 
58% versus 59% for the Cherokee, 59% versus 57% for the Chippewa, and 78% versus 
65% for the Cree. The Cree sub-sample supports the idea that one gender may have been 
preferentially treated, and thus have had better survivorship, but the Cherokee and 
Chippewa sub-samples support the original conclusion of th� ANCOV A that there is no 
bias. As the Cherokee and Chippewa samples are far larger, I am inclined to accept the 
conclusion that there was no bias. It is quite possible that children were so precious that 
there was no preferential treatment of one gender over the other. It is also possible that a 
bias might have been present in certain tribes and not in others, depending on their 
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particular attitudes and conditions. However, the current results are too ambiguous to 
support the Trivers-Willard Hypothesis (1973; see also Cronk 1989, 1993; Trivers 1972) 
of differential parental investment in this case. If it were the case, survival of daughters, 
who would have a better chance of reproducing in low resource environments than their 
male siblings, would be higher than for sons in at least the full-blood and possibly both 
sub-samples. 
Sample Set 2 Tests 
The second sample set was created using all Native American women aged 16-45 
in the Boas database, representing approximately 165 tribes throughout Canada and the 
United States, including Alaskan Indian groups, but excluding Eskimo/Inuit and Aleut 
peoples (N=2571). Part of the reason 16-24 year olds were included in this sample set . 
was to identify patterns that might reveal why so many in this age group reported having 
no children in the first, smaller sample set. These were then divided into full-blood 
(N=2025) and mixed-blood (N=546) sub-samples based on the entry for blood quantum 
of each individual. For the frequency (FREQ) and general linear model (GLM) tests, 
full-bloods were only those women with a blood quantum of 1.0 and mixed-bloods 
included all others. For the MEANS tables showing fertility and survivorship by 
quantum groups, full-bloods were those with blood quanta of 0.91-1.0 (29/32-1), and 
mixed-bloods were broken into groups representing roughly 0.75, 0.50, and 0.25 blood 
quanta. 
Age Structure 
First the data were run through the FREQ procedure to get an understanding of 
the age distribution of the sample set by blood quantum, defined as full-blood or mixed-
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blood. A larger percentage of the mixed-blood population was between 16-21 years old 
(though 21 year olds are included in the 21-25 grouping in the following table). This 
agrees well with the 1910 Census (1915:58) findings that a larger proportion of the 
mixed-blood population was under 20 years of age than was seen in full-bloods. These 
results are illustrated in Table 4.6. 
Fertility I 
A GLM procedure was then run on the data to discover if there was any difference 
between full-bloods and mixed-bloods in number of children born per woman of child 
bearing age. Due to some entries having missing data, sub-sample sizes are N=2018 for 
full-bloods and N=546 for mixed-bloods. There was no significant difference between 
the two groups in the number of children born per woman of childbearing age (F-
V alue=0.88, p-value=0.3481 ). Means were 2.07 children per full- blood woman and 2.21 
children per mixed-blood woman. The mean number of sons was 1.12 per woman for 
full-bloods and 1.15 per woman for mixed-bloods. Means for daughters were 0.95 per 
full-blood woman and 1.06 per mixed-blood woman. These results are listed below in 
Tables 4. 7 and 4.8. 
Since the first sample set's test for fertility showed a highly significant difference 
in number of children born based on mother's membership in a mixed-blood or full-blood 
T bl 4 6 P a e . .  roport1on o f P 1 . b A G opu atton ,y .ge roup, M. d Bl d 1xe - 00 S vs. F 11 Bl d u - 00 S 
1 6-20 2 1 -25 26-30 3 1 -35 36-40 41-45 
Mixed-Blood 253 101 66 52 40 34 
(N=546) 46.34% 1 8.50% 12.09% 9.52% 7.33% 6.23% 
Full-Blood 641 338 323 252 307 1 64 
(N=2025) 3 1 .65% 16.70% 1 5 .95% 1 2.44% 1 5 . 1 6% 8. 1 0% 
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T bl 4 7 M a e £ F Tt d S eans or ert1 1 y an urv1vors 1p, u - 00 vs. 1xe - 00 h. F 11 Bl d M. d Bl d (I) 
Avg. Sons 
Number Avg. # Survived' 
of Born per 
Children Woman 
Mixed-Blood 2.2 1 1 . 1 5  70% 
Full-Blood 2.07 1 . 1 2  55% 
'Results significant at 0.0 1 ]eve] (F-Value 20.4 1 ,  p-va]ue <0.0001). 
2Resu1ts significant at 0.05 ]eve] (F-Value 6.64, p-value 0.0 1 02). 
Daughters 
Avg. # Survived2 
Born per 
Woman 
1 .06 66% 
0.96 57% 
Table 4.8: Means for Fertility and Survivorship by Blood Quantum of Mother (I) 
Means are per woman in each test Avg. Sons Daughters 
sample. Number Avg. #  Survived Avg. # Survived 
of Born per Born per 
Children Woman Woman 
1/1 6-3/8 (0.0625-0.375) N=87 1 .73 0.95 76% 0.78 78% 
7/1 6-5/8 (0.4375-0.625) N=249 2.22 1 . 1 5  7 1% 1 .07 63% 
1 1 /1 6-7/8 (0.6875-0.875) N=2 1 0  2 .38 1 .22 7 1% 1 . 1 6  72% 
29/32- 1 (0.90625- 1 .00) N=201 8  2 .07 1 . 1 2  55% 0.96 57% 
tribe, it was thought there would be a similar result with this sample. This discrepancy is 
resolved below in a second set of tests on this sample set, one excluding the 16-24 year 
olds. 
Survivorship I 
The GLM procedure was used again to test for survivorship of children of full-blood 
versus mixed-blood mothers. Note that the blood quantum of the child is unknown, only 
the blood quantum of the mother is known. Since this analysis is conducted using only 
women in the sample set who had children, the sub-sample size for full-bloods is N=608 
and for mixed-bloods is N=l 80. There was a highly significant difference in the number 
of sons surviving born to mixed-blood mothers than to full-blood mothers (F­
Value=20.4 l ,  p-value <0.0001). There was also a significant difference in the number of 
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daughters surviving by mother's blood-quantum (F-Value=6.64, p-value=0.0102). The 
proportion of sons surviving was 55% for full-blood mothers and 70% for mixed-blood 
mothers. For daughters, the proportion surviving was 57% for full-blood mothers and 
66% for mixed-blood mothers. Table 4. 7 summarizes the results of the fertility and 
survivorship tests. Table 4.8 shows results of a MEANS test for fertility and survivorship 
after breaking down the sample into several blood quanta. 
Since the first sample set showed a great deal of women from the Boas database 
in both the full- and mixed-blood categories between the ages of 16-24 (inclusive) had no 
children, a second set of analyses was run on the second sample set using only those 
women aged 25-45 at the time of the Boas database survey. This was done primarily 
because having many young women in the sample who had never parented or had a small 
number of very young children could have skewed the results for relative fertility and 
survivorship of offspring. Excluding this age group dropped the number of tribes 
represented to about 125-130 and the sample size to N=l348. The results were 
intriguing. 
Fertility II 
The GLM procedure was then run with the altered second sample set to discover 
if there was any difference between full-bloods and mixed-bloods in number of children 
born per woman aged 25-45. Due to some entries having missing data, sub-sample size 
for full-bloods is N=l 137 for this test and N=21 l for mixed-bloods. There was a highly 
significant difference between the two groups in the number of children born per woman 
(F-Value=46.85, p-value <0.0001). Means were 3.31 children per full-blood woman and 
5.01 children per mixed-blood woman. Mean number of children increased by about 1 
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child for the full-blood women and by nearly 3 for the mixed-blood women. The mean 
number of sons was 1. 79 per woman for full-bloods and 2.58 per woman for mixed­
bloods. M�ans for daughters were 1.52 per full-blood woman and 2.43 per mixed-blood 
woman. These results are listed below in Tables 4.9 and 4.10. 
Survivorship II 
The GLM procedure was used again to test for survivorship of children of full­
blood versus mixed-blood mothers. Again note the blood quantum of the child is 
unknown, but the quantum of the mother is. Since this analysis is conducted using only 
women in the sample set who had children, the sub-sample size for full-bloods is N=545 
and for mixed-bloods is N= 156. There was a highly significant difference in the number 
of sons surviving born to mixed-blood mothers than to full-blood mothers (F-Value= 
T bl 4 9 M a e . eans or e 1 1  an urv1vors 1p, u - 00 vs . 1xe - 00 . £ F rtTty d S h" F 11 Bl d M" d Bl d (II) 
Avg. Sons Daughters 
Number Avg. # Survived 1 Avg. # Survived2 
of Born per Born per 
Children 1 Woman 1 Woman 1 
Mixed-Blood 5 .0 1  2.58 68% 2.43 64% 
Full-Blood 3.3 1 1 .79 55% 1 .52 57% 
1Results significant at 0.01 level. 2Results significant at 0.05 level. 
T bl 4 10 M a e eans or ert1 1 an £ F Tty d S urv1vors ,p y 00 hi b Bl d Q  uantum o 0 er f M  th (II) 
Means are per woman in each test Avg. Sons I Dau! hters 
sample. Number Avg. # Survived : Avg. # Survived 
of Born per Born per 
Children Woman Woman 
1/1 6-3/8 (0.0625-0.375) N=29 4.69 2 .48 78% 2 .2 1 75% 
7/16-5/8 (0.4375-0.625) N=92 5 .35 2.74 67% 2.6 1 58% 
1 1 /1 6-7/8 (0.6875-0.875) N=90 4.77 2.44 70% 2.32 69% 
29/32- 1 (0.90625- 1 .00) N=l 1 37  3 .3 1 1 .79 55% 1 .52 57% 
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1 6.01 , p-value <0.0001 ). There was also a significant difference in the number of 
daughters surviving by blood quantum of the mother (F-Value=4.95, p-value=0.0264). 
The proportion of sons surviving was 55% for full-blood mothers and 68% for mixed­
blood mothers. For daughters, the proportion surviving was 57% for full-blood mothers 
and 64% for mixed-blood mothers. Table 4.9 summarizes the results of the fertility and 
survivorship tests. Table 4.10 shows results of a MEANS test for fertility and 
survivorship after breaking down the sample iJ;1to several blood quanta. The lower 
significance for daughters surviving versus sons seems to be nested in the 7/16-5/8 
grouping, roughly half-bloods. 
Fecundity or Parenting 
In the first group of tests for the second sample set, there were N =2018 full-blood 
women and N=546 mixed-blood women in the first GLM test for children born per 
woman. In the second GLM test for survivorship, which used only women who had 
children, there were N=608 full-bloods and N= 180 mixed-bloods. This would mean only 
30% of the full-bloods and 33% of the mixed-bloods had parented. After taking out the 
16-24 year olds, the numbers for the first GLM are N= l 137 for full-bloods and N=21 l 
for mixed-bloods. Numbers for the second GLM are N=545 and N= l 56, respectively. 
The number of women having parented increased to 48% among full-bloods and to 74% 
among mixed-bloods. Though these numbers may be somewhat inaccurate (SAS drops 
entries with "missing data" from analyses and it is not always apparent why, so these data 
must be checked and re-tested), they are strongly enough skewed to show that more 
mixed-blood women were having children than full-blood women, a result that agrees 
well with the first sample set's results for fecundity/parenting and with the 1910  Census 
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(1915: 157) finding that sterility rates among full-blood Indian couples were higher than 
among mixed-blood and intermarried couples. 
Results 
There are several conclusions to be drawn from the results of these two sample 
sets and their analyses: 
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1. A larger proportion of the women in the mixed-blood population falls within 
the 16-24 age category than what is seen in the full-blood population. This is 
especially apparent in the 16-20 year olds, suggesting that many highly 
admixed Native American groups were already in population recovery at the 
time of the survey. 
2. Reproduction seems to be delayed significantly in the mixed-blood group, 
given the huge jump in number of children per woman (2.21 to 5.01) when the 
16-24 year olds are excluded from the second sample set. Access to education 
likely explains this as young women in their teens or early twenties were 
commonly listed in the Boas database as students or interviewed at boarding 
schools. 
3. Mixed-blood women were far more likely to have children ("parent") than 
their full-blood counterparts ( once the 16-24 year olds are removed from the 
analysis of the second sample set). 
4. Excluding the youngest age set of the second sample set, there is a highly 
significant difference in fertility in favor of mixed-blood women. This 
difference is also clearly apparent in the means for each blood quantum grade 
in the second sample set. 
5. Once the results of the first sample set are excluded on the basis of small 
sample size and sample bias, survival of children of mixed-blood mothers is 
better than for children of full-blood mothers, though survivorship within each 
sub-sample for sons and daughters is very similar (indicating that the Trivers­
Willard [1973] Hypothesis does not apply here). 
Comparison: 1910 Census 
How do these statistics compare to the reproductive information found in the 1910  
Census? There are a few limitations of the 1910 Census data, mostly in highly restrictive 
sample selection strategies, that prevent a perfect comparison between the above results 
and those found in the census, but a general comparison is not impossible (see U.S. 
Bureau of the Census 1915). 
The 1910 Census information on sterility, or fecundity/parenting, among Indians 
in the U.S. is presented in Table 4.11. According to the 1910 Census (U.S. Bureau of the 
Census 1915:157), full-blood marriages were more likely to fail to produce children than 
mixed marriages of any kind (10.7% sterility for full-bloods versus 6.7% for all mixed 
marriages). Full-blood couples from different tribes had the highest infertility (16.6%). 
Among the mixed marriages, the degree of childlessness was inverse to the level of white 
admixture: generally, the higher the quantum of white blood within a couple, the less 
likely they were to be childless. 
Table 4.11: Sterility by Blood Mixture o f Mamage, 1910 
Degree of Mixture in Marriage Women 15-44 yrs, married 1 yr or 
more 
Total Bearing no children 
number Number Percent 
All Marriages 21,532 1,853 8.6 
Marriages Among Full-Bloods 10,379 1,111 10.7 
Same Tribe 9,820 1,018 10.4 
Different Tribes 559 93 16.6 
Mixed marriages 10,752 717 6.7 
Full-bloods and mixed-bloods 1,508 133 8.8 
Full-bloods with whites 208 16 7.7 
Mixed-bloods 3,970 276 7.0 
Mixed-bloods with whites 5,066 292 5.8 
Polygamous marriages (probably full-bloods) 401 25 6.2 
(from the U.S. Bureau of the Census 19 15 : 1 57, Table 53 ; Thornton 1987: 1 77). 
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These trends agree with the statistical findings presented earlier in this chapter, 
but the degree of childlessness among the full-bloods in the present study was far greater. 
This could, of course, be due to sampling error. However, the 1910 Census only 
established the degree of childlessness among married women in their first marriage, 
notall women of childbearing age. One possible reason for failing to have children may 
simply have been a lack of suitable husbands for full-blood women, likely compounded 
by social stigma and a lack of resources preventing single parenthood for these women. 
Thus the 1910 Census could have underestimated the number of childless women in the 
U.S. Indian population by using such a narrow focus in sample selection. 
The 1910 Census information on fertility rates for U.S. Indians can be found in 
the following two tables. Table 4.12 illustrates that the average number of children in 
mixed-blood marriages was higher than in marriages between full-bloods (5.1 versus 4.5, 
respectively). The average number of children per woman in a polygamous marriage 
T bl 4 12 A a e . verage F rtT b BI d M. e 1 Ity y 00 1xture o f M  arnage, 1910 
Degree of Mixture in Marriage Children Born 
Women Number Average 
1 5-44, of number 
married children per 
1 0-20 yrs woman 
All Marriages 7,548 36,277 4.8 
Marriages Among Full-Bloods 3,658 1 6,469 4.5 
Same tribe 3,480 1 5,678 4.5 
Different tribes 478 79 1 4.4 
Mixed marriages 3,745 1 9, 127 5 . 1 
Full-bloods and mixed-bloods 530 2,720 5 . 1  
Full-bloods with whites 90 485 5.4 
Mixed-bloods 1 ,385 7,322 5 .3 
Mixed-bloods with whites 1 ,740 . 8,600 4.9 
Polygamous marriages (probably full-bloods) 145 68 1 4.7 
(from the U.S. Bureau ofthe Census 19 15 : 1 58, Table 55; Thornton 1987: 178). 
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( 4. 7) was higher than for monogamous full-blood marriages, but lower than for mixed­
blood unions. Marriages of full-bloods and whites exhibited the highest average number 
of children (5.4), while marriages between mixed-bloods and whites produced an average 
number of children (4.9) roughly midway between full-blood/white marriages and full­
blood marriages (U.S. Bureau of the Census 1915: 158). 
The 1910 Census information agrees well with this study' s findings. According 
to the statistics presented earlier, mothers from mixed-blood tribes averaged 6. 11 children 
and mothers from full-blood tribes averaged 4. 14 children. Looking at individual blood 
quantum for 25-45 year olds, mixed-bloods averaged 5.01 for each woman 25-45 and 
full-bloods averaged 3.31. It should be remembered that the Boas Data were collected as 
much as 22 years earlier than the 1910 Census data, so birth rates would not be in exact 
agreement. 
The 1910 Census figures for survivorship of offspring by marriage type are 
presented in Table 4. 13. According to the 1910 Census (U.S. Bureau of the Census 
T bl 4 13 S a e . h" f Ch"ldr b Bl d M" urv1vors 1p o 1 en iy 00 1xture o f M . arnage, 1910 
Degree of Mixture in Marriage Number 
Born Surviving 
Number Percent 
All MarriaJ?;es 36,277 27,111 74.7 
Marriages Among Full-Bloods 16,469 11,476 69.7 
Same tribe 15,678 10,970 70.0 
Different tribes 791 506 64.0 
Mixed marriages 19,127 15,119 79.0 
Full-bloods and mixed-bloods 2,720 1,902 69.9 
Full-bloods with whites 485 402 82.9 
Mixed-bloods 7,322 5,681 77.6 
Mixed-bloods with whites 8,600 7,134 83 .0 
Polygamous marriages (probably full-bloods) 681 516 75 .8 
(from the U.S. Bureau of the Census 19 15 : 1 58, Table 56; Thornton 1987: 179). 
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1915:158), children of mixed marriages survived more often than children of full-blood 
marriages (79.0% versus 69.7%). Children of marriages between full-bloods from 
different tribes survived only 64% of the time. Children of polygamous marriages 
survived nearly 76% of the time, more often than the children of monogamously married 
full-bloods, but less often than children of mixed marriages (U.S. Bureau of the Census 
1915: 158). Survivorship of children also tended to go up with the amount of white blood 
in the marriages except for full-blood/white marriage. This category had the second 
highest rate of child survival, and all these marriages were between white men and full­
blood women (U.S. Bureau of the Census 1915:158). 
The survivorship results of the 1910 Census agree well with what was found in 
the analysis of the second sample set in this study. The disagreement of the 1910 Census 
findings with the findings of the first sample set was what prompted creating a new, 
larger sample and retesting the hypotheses not only for survivorship, but for fecundity 
(parenting or sterility) and fertility. 
Table 4. 14 shows the percentage of women in full-blood, mixed-blood, or 
white/mixed-blood marriages with all children surviving by number of children born 
(U.S. Bureau of the Census 1915: 159). In general, mixed-blood marriages had more 
women with total survivorship of offspring than full-blood marriages, and mixed­
blood/white marriages showed better total survivorship than mixed-blood marriages. 
Table 4. 15 is the same as Table 4. 14, but for women with no surviving children. For all 
cases except for families with only one child, the women in marriages of full-bloods 
show much higher rates of total mortality of children than women in marriages of mixed­
bloods or mixed-bloods/whites (U.S. Bureau of the Census 1915:159). 
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Table 4. 14 : Percent of Women With All Children Surviving, 
by Blood Mixture of Marriage and Number of Children Born, 19 10  
Number of Children Born 
1 . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
6 . . . . . .. . . . . .. . . . . . ... . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
7 ......................... . . . . . ........ ...... ...... .. . . ............ . . 
8 . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
10+ .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Percent of women, all chi ldren surviving 
Full-blood Both mixed- Mixed-blood 
(same tribe) blood & white 
88.7 84.3 9 1 .9 
72.8 79.5 79.2 
62 .2 62.0 7 1 .9 
48.6 5 1 .8 64.4 
35.7 42.7 5 1 .7 
2 1 .5 33 .3 38.5 
1 0.2 23 . 1  30.8 
9.7 20.0 33.8 
1 0. 1  1 1 .9 I I . I  
4 .6 1 1 .9 8.7 
(from U.S. Bureau ofthe Census 19 15 : 1 59, Table 57; Thornton 1987: 179). 
Table 4. 1 5 : Percent of Women With No Children Surviving, 
by Blood Mixture of Marriage and Number of Children Born, 1 9 1 0  
Number of Children Born 
1 . . . . . . . . . . . . . . .. . . .. . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  . 
2 ... . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4 ........................ ,. ..•..••• �··········· · · · · · · · · · · · · · · · · · · · · · · · · · 
5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
6 .. . . . . ...... . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
7 . . . . . . . . . . . . . .. . . . . . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . 
8 . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
l o+ . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Percent of women, no children surviving 
Full-blood Both mixed- Mixed-blood 
(same tribe) blood & white 
1 1 .3 1 5 .7 8. 1 
6.6 3 .4 1 .4 
1 .9 0.9 0.9 
2.0 0.6 
0.7 0.4 
1 .4 0.5 
1 .3 0.6 
0.5 
(from U.S. Bureau ofthe Census 1 9 1 5: 159, Table 58; Thornton 1987: 1 79). 
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Table 4.16 shows the 1910 Census results for reproductive statistics on individual 
tribes. I show here only those tribes that are also in the present study's first sample set. 
It is noted in the Census that these results are tentative due to small sample sizes. 
Women in these samples were married 1-20 years (U.S. Bureau of the Census 1915: 159-
160). Mixed-blood Cherokees and Chippewas were sterile less often than their full-blood 
counterparts within their own tribes and among the Apache and Navajo. Full-bloods in 
all the tribes and the mixed-blood Cherokees averaged about the same number of 
children, 3.5-3.7, while mixed-blood Chippewas averaged 4.6. Survivorship of children 
among mixed-blood Cherokees and Chippewas was greater than among the full-bloods in 
these tribes, but the full-blood Navajos showed a higher survival rate for children than the 
highest 1910 Census figure for all tribes by marriage mixture (85.9% versus 83.0%). 
This table illustrates the great amount of variation in fecundity, fertility, and survivorship 
that existed among different Native American tribes. 
T bl 4 16 R a e . epro uc 1ve tis 1cs or 1v1 ua n es y d f Sta . f :6 Ind. "d 1 T .b b M arnage 1xture, 1910 
Tribe or Group. Percent with no Average number of Percent of children 
children children born surviving 
Full- Mixed- Full- Mixed- Full- Mixed-
bloods bloods bloods bloods bloods bloods 
Cherokee (Oklahoma) 7.3 6.4 3 .7 3 .5 7 1 .8 82.0 
Chippewa 1 0.3 6.7 3 .7 4.6 64.2 72.7 
Apache 7.9 -- 3.7 - 69.4 --
Navajo 9.3 - 3 .5 - 85.9 --
(from U.S. Bureau of the Census 1 9 1 5: 1 60, noted/subscripted table) -- indicates numbers too small for 
computation, Full-bloods from same tribe, "Mixed-bloods" = both parents mixed. 
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Summary 
As illustrated in this chapter, within the U.S. Indian population of the late 
nineteenth and early twentieth centuries, mixed-blood women were more likely to have 
children and have more of them than their full-blood counterparts, and children of mixed­
bloods exhibited greater survivorship than the children of full-bloods. These results are 
in concurrence with the conclusion drawn by the 1910  Census that (U.S. Bureau of the 
Census 1915: 159): 
"The results of the studies on sterility, on fecundity, and on vitality all 
point to one conclusion, and that is that the increase of the mixed-blood Indians is 
much greater than the full-blood Indians, and that unless tendencies now at work 
undergo a decided change the full-bloods are destined to form a decreasing 
portion of the total Indian population and ultimately to disappear altogether." 
However, the 1910 Census does l�ttle to postulate the reasons why the mixed­
blood portion of the Indian population was increasing so much faster than the full-blood 
portion. The possible causes of these disparities in reproduction and survivorship are 
explored in the next chapter. 
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Chapter 5: Discussion 
Chapter 2 presented an overview of the causes of American Indian population loss 
from contact to the end of the nineteenth century. Chapter 4 established that the mixed­
blood portion of the Indian population was recovering much faster than the full-blood 
segment. This chapter will explore the causes of the disparities in fecundity, fertility, and 
survivorship of offspring that led to this differential recovery. Of course, many of the 
factors discussed in Chapter 2 that caused increased death rates also contributed to 
decreased birth rates. Unlike Chapter 2, the exploration of the factors behind this 
decrease in births will begin not with the most important causal factor, but with the 
smallest unit of analysis: the gene. 
Genetics 
There are a several ways in which genetics can affect fecundity, fertility, and 
survivorship of offspring. For Native Americans, the problem stems from founder effect 
and population bottlenecks. The limited number of people who migrated into the 
Americas via the Bering Strait some 14,000 years ago led to a small initial gene pool, and 
thus decreased genetic diversity for the future indigenous populations of the two 
continents. Severe population bottlenecks due to warfare, famine, disease, etc., both 
before and since contact, would have decreased genetic variation further. It is not 
uncommon to find populations indigenous to the New World in which two average full­
blood members exhibit more genetic similarity than siblings from an Old World 
population (Black 1992: 1739). This kind of genetic similarity is usually measured by an 
inbreeding coefficient, and the higher this coefficient is, the more likely it becomes that 
spontaneous abortion or fetal loss/miscarriage, stillbirth, developmental asymmetry, 
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recessive genetic disorders, and/or infant death will occur (see Freire-Maia and Elisbao 
1984, and Hann 1985, cited in Logan and Ousley 2001: 194; see Reddy 1985 for more 
examples and a few dissenting cases). 
As discussed earlier in Chapter 2, low genetic heterogeneity has led to a decrease 
in the variability among Native Americans in the major histocompatibility complex 
(MHC), which controls much of an individual's immune response. Native Americans 
exhibit roughly one quarter to one half of the MHC allele variants of Europeans or Sub­
Saharan Africans (Black 1992: 1739). Similarity in MHC alleles in a couple, especially at 
multiple loci, has been shown to increase the risk of embryonic/fetal loss since the 
mother' s immune system does not enhance implantation or protection of the fetus (Beer 
et al. 1983: 194; Ober et al. 1983:995). In inbred animals, conceptuses that differed from 
their mothers in regard to MHC antigens enjoyed selective advantages over conceptuses 
compatible with their mothers at these loci (Beer et al. 1983: 186). In breeding 
experiments with rats, Palm (1974, cited in Beer et al. 1983:186) showed that an excess 
of MHC heterozygous progeny survived (when compared to expected Mendelian ratios) 
when the mother was of an inbred strain and thus capable of generating an immune 
response to the paternally derived histocompatibility antigens of her fetuses. This implies 
a large initial impact to gene pool diversity even from a very limited amount of admixture 
with a previously separated breeding population. Heterozygote advantage was also 
displayed dramatically in another experiment where 72 generations of brother-sister 
matings of rats failed to produce an (immunologically) inbred strain. Intense selection 
against individuals that were homozygous for genes at the histocompatibility loci resulted 
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in a surviving population of rats heterozygous at these loci (Michie and Anderson 1966; 
cited in Beer et al. 1983: 186). 
Similar reactions appear to occur in humans. MHC homozygosity among 
unrelated couples with recurrent abortions of unknown etiology was significantly higher 
(p-value < 0.001) than in couples with recurrent abortions of diagnosed etiology, and a 
significant proportion of women suffering from these etiologically undiagnosed recurre�t 
abortions were hyporesponsive to paternal MHC antigens (Beer et al. 1983:190, 194). To 
compound the problem, each embryonic/fetal loss appears to increase the chance of 
subsequent losses since the immune system protection for the next fetus becomes 
diminished (Ober et al. 1983:994). In a study of human leukocyte antigen (HLA, part of 
the MHC) sharing and reproductive performance among the Hutterites, Ober et al. 
(1983:996-997) showed that couples who shared more than one HLA antigen had longer 
intervals from marriage to first, fifth, and tenth births than couples sharing no or only one 
antigen and that this difference increased as the number of births increased. This implies 
that selection for fetuses histoincompatible with their mothers increases as the number of 
pregnancies increases. In a population where conception rates have been lowered by 
disease and/or malnutrition, this could prove dangerous to the continued existence of the 
group. It also implies that marriage to someone not of the same ethnic or "racial" group 
would boost fertility since both partners would very likely have different MH C/HLA 
profiles, resulting in fetuses histoincompatible with their mothers. 
Lifetime fertility and fecundity are lowered by increased birth intervals (Wood 
and Weinstein 1990:171-173). In a computer simulation, MacCleur (1978, 1979; cited in 
Ober et al. 1983: 1000-1001) investigated the impact of early fetal losses on Darwinian 
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fitness, and found that a 30% increase in fetal loss rate resulted in a I 0% increase in the 
interval from marriage to first birth and a 14% decrease in total fitness, which is very 
similar to what was observed among the Hutterites by Ober et al. (1983). Ober et al. 
(1983:1002) also reported that sharing HLA antigens, while increasing risk of fetal loss, 
does not preclude a normal pregnancy. However, they looked at the HLA-A and HLA-B 
loci, while Beer et al. (1983: 190) looked at HLA-A, HLA-B, and HLA-D/DR loci and 
found no significant difference in sharing at the B locus between the experimental and 
control groups (p-value=0.10) but significant differences between the two groups at the A 
(p-value=0.001) and DIOR loci (p-value= 0.01), indicating that sharing at the B locus 
may have little effect on risk of experiencing recurrent fetal loss. For Native Americans, 
founder effect, population bottlenecks, and traditions of endogamous or cross-cousin 
marriage would compound this problem, which is supported by Logan and Ousley' s 
(2001:195-196) comparison of endogamously versus exogamously married full-bloods in 
the Boas database. However, the converse is indicated by the sterility rates in full-blood 
tribally endogamous and exogamous marriages reported in the 1910 Census: 10.4% of 
endogamously married full-blood couples were childless (1,018 of 9,820), while 16.6% 
of exogamously married full-blood couples had no children (93 of 559). Fertility among 
those that had children was about equal, but survival of those children was slightly lower 
for the exogamously married couples (64% versus 70% survival for children of 
endogamously married couples) (U.S. Bureau of the Census 1915:157-158). These 
results could, however, be more a function of the difference in sample sizes and selection 
("women aged 15-44 married one year or more," and so on) than an actual indicator of 
significant statistical difference between the groups. Alternatively, social factors, such as 
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intra-ethnic hostility or ambivalence, could have disadvantaged an exogamously married 
full-blood couple compared to endogamously married full-bloods who were both well­
integrated into the community, and thus overridden any biological advantages. 
As discussed in Chapter 2, similarity in MHC alleles also increased the virulence 
of diseases among Native Americans (Black 1992: 1739-1740), making infant and 
childhood death from disease a very likely possibility. Michel Garenne and Peter Aaby's 
(1990) studies in Senegal showed that a child who caught measles from a family member 
was twice as likely to die of the affliction as a child infected by an unrelated person. 
Viruses and bacteria mutate very rapidly, even within the confines of a single host, so 
that the disease develops countermeasures in combating an individual's immune 
response. Family members are likely to share at least some MHC alleles (and possibly 
many or all), so a contagious disease caught from a family member would be pre-adapted 
to dealing with the new host's immune system (Black 1992:1739). Garenne and Aaby 
(1990: 1091) also showed that the effect was progressive so that the fifth person in line to 
catch measles from a sequence of family members was 16.1 times as likely to die as the 
first person to have caught it. This would be especially deadly in a population with no 
history of exposure to many highly contagious diseases and a great deal of immune 
system similarity, like the Native Americans. The youngest and oldest members of a 
population are generally those most at risk of dying from disease (Cook 1976:290, in 
Thornton 1987:124). It should be noted that many of the biggest killers of American 
Indians up to World War II (e.g., smallpox, measles, cholera, mumps, whooping cough 
[Thornton 1987:44]) are often popularly characterized as "childhood diseases" among 
Euro-Americans today. 
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Intermarriage with other groups, in this case mostly Euro-Americans and 
sometimes African Americans, increased variability in the MHC and probably mitigated 
these effects on fecundity, fertility, and child mortality among mixed-bloods. A possible 
tendency towards higher conception rates, being less disposed to spontaneous fetal loss or 
catching an illness that could cause fetal loss or inhibit conception, and having children 
who would weather illness better than their full-blood counterparts put the mixed-bloods 
at a distinct advantage in recovering population. However, as noted by Black 
(1992: 1740), indigenous culture "loss" often results from intermarriage. 
Beyond introducing variability into the MHC, intermarriage between Native 
Americans and Old World populations may have otherwise caused heterosis in offspring, 
or what is more commonly termed "hybrid vigor". Boas' (1894, cited in Logan and 
Ousley 2001:194) analysis of the Sioux portion of his data showed that full-bloods were 
taller than whites of the day, but that half- and three-quarter bloods were on average a 
half inch taller than full-bloods. This pattern does not hold true for all tribes, and the 
Sioux may have had some nutritional advantages over some other tribes (Prince 
1995:387, 390-391), so this increase in stature is likely the result of genetic­
environmental interactions (Falconer 1989, cited in Logan and Ousley 2001:194). 
Disease 
While its most obvious effects are on infant and child mortality, which is 
discussed at some length in Chapter 2, there are several means through which disease can 
affect fecundity and fertility. Of the five factors generally held accountable for producing 
population subfecundity - psychopathology, disease, nutritional deficiencies, 
environmental factors, and genetic factors - disease has by far the most devastating and 
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widespread impact (Mcfalls and Mcfalls 1984:59-60), and its effects can occur 
anywhere from coitus to childbirth by producing coital inability, conceptive failure, and 
pregnancy loss. 
Coital Inability 
Coital inability can occur through a wide range of psychological or physical 
factors. The most basic and obvious, of course, is by changing people's behavior. Health 
is an important factor in sexuality, and almost any disease can reduce sexual 
responsiveness and ability (Gebhard 1965:484; Sha'ked 1978:x), or make an individual 
less attractive as a short-term partner, or possibly even as a long-term mate should the 
disease be dire enough (see American Eugenics Society 1936, Mcfalls and Mcfalls 
1984:332-333, McKeown 1976: 118, and McNeill 1976:283 for institutionalized 
examples of this in the cases of _tuberculosis and syphilis). People who do not feel well 
typically do not engage in acts of reproduction. This effect can be very fleeting, lasting 
only until the illness subsides. However, in cases of chronic illness, or under the 
circumstances of a rapid sequence of several acute infections, general vitality is greatly 
lowered, considerably diminishing opportunity for coitus, and thus, conception (Mcfalls 
and Mcfalls 1984:53-54). For example, malaria, which even into the l 940's was a 
common illness in all the temperate as well as subtropical and tropical regions of the 
world (Jones 1967:25), is often contracted at an early age and continues to affect 
fecundity periodically throughout the host's life, primarily through fevers, chills, 
headaches, and anemia (Mcfalls and McFalls 1984:55, 106, 119). Many other diseases 
are incurable, or were at the end of the nineteenth century. 
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Beyond making people generally feel too badly to want to engage in reproductive 
acts, diseases can cause physical incapacity. Coital inability can result from male 
impotence, which can be caused by any debilitating disease, metabolic disorder, central 
nervous system disease, or cardio-vascular disorder (Cross 1 973 : 1 ), as well as from 
chronic substance abuse, such as in alcoholism. Several diseases cause dyspareunia 
(difficult or painful coitus). In both sexes, dyspareunia can be caused by a urinary tract 
infection, genital tuberculosis, or simple chlamydia or gonorrhea infections, while pelvic 
inflammatory disease (gonococcal and non-gonococcal) or experiencing post-abortion or 
post-partum sepsis are often cited as causes in women (Feldman 1977:30; Masters and 
Johnson 1970: 1 80, 285; Mcfalls and Mcfalls 1 984:54, 8 1 , 263 , 275, 285, 300-302). 
Many of these diseases can also cause impotence in men. 
Active (primary or secondary) venereal syphilis may also cause dyspareunia, but 
very often symptoms are mild enough to go unnoticed by the host. Untreated syphilis can 
progress to neurosyphilis, which can cause impotence, but this is usually some 5 to 20 
years after infection and often after the prime reproductive years. Thus syphilis is 
considered only a minor factor in coital inability (Mcfalls and Mcfalls 1 984: 3 1 8-324, 
330-333). However, symptoms may be more acute in a population previously unexposed 
to venereal syphilis, so that this disease could possibly cause coital inability beyond what 
is normally observed, at least during the period of initial infection in such a population. 
Conceptive Failure 
Chronic disease can also cause conceptive failure, partly due to disorders such as 
anovulatory amenorrhea, or by delaying the onset of menarche (Johnston 1974: 165; 
Petersen 1975: 193) or hastening menopause (Mcfalls and Mcfalls 1984:54). More 
1 06 
often, chronic disease affects fertility through interfering in gamete production and 
transport (Mcfalls and Mcfalls 1984:54). Any infection accompanied by a high fever 
can jnterrupt spermatogenesis, and anything capable of raising scrotal temperatures above 
37°C (versus normal temperature of 35°C) for more than 45 minutes will cause 
azoospermia (an absence of sperm in the seminal fluid), followed by a two month 
recovery period marked by low sperm counts (Eaton and Mucha 1971 :456). Malaria, 
smallpox, influenza, typhoid fever, and pneumonia are diseases marked by fevers. 
Smallpox, gonorrhea, chlamydia, and genital tuberculosis often leave scar tissue that 
obstructs the epididymis, vas deferens, or urethra thus preventing the sperm and ovum 
from ever meeting even if spermatogenesis is normal (Belsey 1976:329; McFalls and 
Mcfalls 1984:258, 287-288; Phadke et al. 1973:802-804; Westrom and Mardh 1975:161, 
1977:89). Further, genital tuberculosis and gonorrhea can cause male sterility by 
lowering sperm counts and damaging the functional cells of the prostate and seminal 
vesicles, thus lowering semen volume or changing the chemical composition of semen, 
which in tum affects sperm motility (Mcfalls and Mcfalls 1984:78-79, 300-302). 
Syphilis can cause male sterility through chronic orchitis (inflammation of the testes) or 
epididymitis, but these are reported as being rare (Barlovatz 1955:366; Mcfalls and 
Mcfalls 1984:332; Stokes 1935:222). 
In women, gonorrhea, chlamydia, and mycoplasmas that progress into acute 
pelvic inflammatory disease ( a.k.a. acute salpingitis ), and genital tuberculosis totally or 
partially occlude the fallopian tubes through scarring and damage to the cell lining, 
making it so that sperm either cannot reach the ovum or take so long navigating the 
obstructed passage that they degenerate before reaching it. In some cases, the scarring is 
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incomplete, allowing for sperm to pass, but not the ovum. The result is an ectopic 
pregnancy, which, if not spontaneously aborted, generally leads to maternal death, or if 
aborted, can lead to later infertility due to damage of the fallopian tubes (Mcfalls and 
Mcfalls 1984:278). In other cases, the cilia that line the fallopian tubes responsible for 
transporting the fertilized ovum to the uterus may be too damaged to function, with the 
same result of ectopic pregnancy or spontaneous abortion (Mcfalls and Mcfalls 1984:79-
80, 258). 
Conception rates among mid-late twentieth century women treated for genital 
tuberculosis are reported at less than 10% (Monif 1974:229; Snaith and Barns 1962:716). 
It is estimated that untreated gonorrheal pelvic inflammatory infection leads to sterility in 
60-70% of cases, some caused by scarring of the fallopian tubes and some by thickening 
of the ovarian capsule preventing ovulation (Mcfalls and Mcfalls 1984:276). Non­
gonococcal (non-gonorrheal) pelvic inflammatory disease, usually caused by chlamydia, 
or occasionally by a mycoplasma, was reported to produce a 7-17.3% sterility rate 
(Belsey 1976:329; Westrom and Mardh 1977:89). Additionally, one study found 
antibodies to Chlamydia trachomatis in 57% of infertile women, versus only 29% of 
fertile women (Punnonen et al. 1979, cited in Muir and Belsey 1980:918). 
Pregnancy Loss 
Many diseases also affect a woman's ability to carry a pregnancy to term or result 
in stillbirth or early infant death (Leamonth 1977:71, in Campbell 1989:94; Mcfalls and 
Mcfalls 1984:533; Thornton 1987:53-54). Any disease that causes a sustained fever, 
such as smallpox, malaria, influenza, typhoid fever, and pneumonia, can result in a 
spontaneous abortion, stillbirth, premature birth, or congenital abnormalities, such as 
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facial or central nervous system abnonnalities (McFalls and McFalls 1984: 122, 532; 
Pleet et al. 1981 :788, 786). 
It is rar� for pregnancy to continue in the wake of maternal smallpox (Mcfalls 
and Mcfalls 1984:533), and mortality for pregnant women afflicted with smallpox is 
higher than for non-pregnant women (Harris 197 4: I 005). Of those pregnancies that do 
terminate in a live birth, the infant is often congenitally infected and likely to die during 
the neonatal period (Harris 1974: 1005; Lawson l 967a:49-50). For example, of 52 
offspring of 50 pregnant women with smallpox treated during a 1957 epidemic in 
Nigeria, 6 were spontaneously aborted, 12 were stillborn, 7 died neonatally, and 4 women 
died undelivered. Only 23 (44%) of the offspring survived (Lawson 1967b:50). 
Survivorship would likely be worse in a "virgin soil" population, such as Native 
Americans. 
In addition to conception rates among women treated for genital tuberculosis 
being less than 10%, 50% (Monif 1974:229) to 66% (Snaith and Barns 1962:716) of 
pregnancies in these women terminated as ectopic pregnancies or spontaneous abortions 
(Mcfalls and Mcfalls 1984:80). King and Burkman (1977:427) reported successful 
pregnancies in only 2% of 7,000 women who had been treated for genital tuberculosis. 
Permanent sterility is usually the result of this disease even under conditions of modern 
therapies, and tuberculosis was historically, and currently remains in the underdeveloped 
world, a very prevalent problem (Mcfalls and Mcfalls 1984:81). Conditions of poor 
health and low nutritional levels coupled with ubiquitous tubercular infection make 
development of symptomatic tuberculosis disease highly probable and increase the 
likelihood that organs outside of the lungs will be affected. Gallagher (1969:174) 
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reported that 70% of people in developing societies are infected by age 14, which means 
that a girl co�ld develop genital tuberculosis even before reaching menarche. Conditions 
on many late-nineteenth century reservations were not unlike those seen in many 
developing societies today ( e.g., Campbell 1989). 
Malaria, particularly P. falciparum, affects pregnancy loss not only through 
fevers, but also through anemia and placental parasitization (Mcfalls and Mcfalls 
1984:121). Malaria has been implicated in causing or worsening maternal anemia, both 
of the hemolytic variety, where red blood cells are destroyed faster than they can be 
replenished, and the megaloblastic variety, in which there is a deficiency of folic acid, 
necessary both for the replenishment of adult and development of fetal, as well as 
infantile, red blood cells (Lewis et al. 1973:698; Mcfalls and Mcfalls 1984:121). Severe 
untreated cases of maternal anemia can lead to second trimester abortion ( since maternal 
anemia usually does not manifest until the 20th week of pregnancy or later), intrauterine 
fetal death and stillbirth, stillbirth due to intrapartum asphyxia, and maternal death 
(Lawson 1967:61, 66; Lewis et al. 1973:698). Placental parasitization increases the risk 
of fetal loss and intrauterine growth retardation, which leads to low-birth-weight infants 
and increased perinatal mortality, by interfering with the exchange of nutrients and waste 
materials between maternal and fetal blood (Livingstone 1957:726; Mcfalls and Mcfalls 
1984:108; Monif 1974:195). However, congenital infection with malaria is uncommon, 
since the maternal antibodies usually protect the fetus (Reinhardt et al. 1978:81). 
Syphilis affects fertility through pregnancy loss and congenital infection of infants 
in utero. The pregnancy of a woman infected with syphilis can terminate in several 
different ways, such as a second or third trimester abortion. Fetuses infected congenitally 
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that survive to birth could show signs of infection immediately and soon perish, or could 
appear normal at birth but develop symptoms later in life, whether months or decades 
later. In such cases, symptoms are usually very mild and only rarely lethal. A woman 
with syphilis could even birth a normal, healthy child (McFalls and Mcfalls 1984:333-
338). Which of these occurs depends on the stage of syphilis the mother is experiencing 
and the stage of gestational development the fetus is at when infected. Women in 
primary, secondary, or early-latent syphilis are likely to congenitally infect their infants, 
while women with untreated infections of longer than 2-4 years duration (late-latency to 
late syphilis) are very unlikely to be contagious to either their inf ants or intimate partners 
(McFalls and McFalls 1984:322-334, 336-337). Generally, early infection of the fetus by 
a mother who has contracted syphilis recently results in spontaneous abortion, while later 
infection of the fetus, as when the mother contracts syphilis during the pregnancy, will 
result in severe congenital syphilis. For mothers who contracted syphilis well before 
becoming pregnant, the older the mother's infection, the milder the infant's congenital 
syphilis is likely to be. Therefore, syphilis is considered to be a self-limiting factor in 
pregnancy loss, causing a temporary decline in births due to high pregnancy loss 
subsequent to the introduction of syphilis into a susceptible population, but that a more 
normal pattern of births should, other factors being equal, reestablish itself in time 
(Belsey 1976:329; McFalls and McFalls 1984:331 ). 
Gonorrhea in a pregnant woman can cause a septic abortion or premature birth, 
and congenital infection of the infant can cause severe conjunctivitis leading to possible 
blindness (McFalls and McFalls 1984:279-280). Chlamydia has been implicated in post­
partum pelvic infections (Rees et al. 1977:146), which could lower future fertility, and in 
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a sample of 256 pregnant women, those with chlamydia infections were ten times more 
likely than uninfected women to suffer either a spontaneous abortion or for their infants 
to die within the first month of life (Martin et al. 1982, cited in Mcfalls and Mcfalls 
1984:381 ). Congenital infection with chlamydia, usually acquired during the birthing 
process rather than in utero, can also cause infant conjunctivitis leading to blindness, and 
possibly infant pneumonia (Holmes and Puziss 1980:640). 
A final factor to consider is that many diseases can result in a premature birth, 
and, as is commonly known, survival rates for these "premies" is lower than for children 
born of full-term pregnancies even in a modem medical environment. In the context of 
the low-tech, low-resource, and unsanitary environments of many late-nineteenth century 
reservations, survivorship of such children was highly unlikely. 
Ecology 
As described in Chapter 2, mortality was high during and immediately after 
removal for many groups (see Thornton 1987:54, 114-118; Campbell 1989 for 
examples), and many tribes were removed to areas ecologically very unlike the ones they 
had traditionally occupied ( and often considered worthless by white fanners or ranchers). 
Such relocation made subsistence difficult, at best (Thornton 1987:50-51). Also, their 
natural resources had often been diminished through appropriation by whites, such as 
with land for fanning or the slaughter of the buffalo on the Great Plains, making native 
means of subsistence no longer viable (Thornton 1987:123-125). Many groups had to 
make do on insufficient annuities or nothing at all (Powell 1981: 1156-1157, cited in 
Thornton 1987: 120; see also Campbell 1989). 
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A very large proportion of the mixed-blood women in the Boas database come 
from tribes with a long history of contact and intermarriage with Old World groups (see 
Moore and Campbell 1995) and who had faced removal and relocation relatively early 
( e.g. the Cherokee, Cree, Chippewa/Ojibwe, and Mohawk). Tribes that were removed 
earlier had time to adjust to reservation life and recover somewhat from removal by the 
time the information in the Boas database was collected. Many, such as the "Five 
Civilized Tribes" were also better equipped to adapt to the U.S. government's ideal that 
they become farmers or ranchers since they had previous experience in these endeavors 
and with a relatively wide variety of Euro-American technology (Hagan 1988:51-65; 
Conlin 1993b:504-505). Tribes such as the Western Sioux (Lakota) and the Apache were 
unprepared to deal with reservation life. Many groups with the least admixture (90%+ of 
population full-bloods as reported in the 1910 Census) had only fairly recently been in 
significant contact with whites, particularly the influx of American settlers, as opposed to 
French traders, the British Canadians, or the Spanish or Mexicans. Many had just been or 
were at war with the U.S., were only recently removed, or were living in areas most 
whites did not want ( e.g. the Apache, Makah, Navajo, Taos, Ute, and Zuni). Thus many 
of the full-bloods were in the midst of social disruption at the time of the Boas database 
collection (such as the Sioux/Lakota and Apache tribes), while mixed-blood groups (such 
as the "Five Civilized Tribes") were more settled in their new lives, had adopted many 
white ways, and were starting to recover from earlier population losses. 
Malnutrition and hardship probably reduced many full-blood women's fertility 
and fecundity by making it difficult to conceive or causing temporary or permanent 
sterility (Campbell 1989:95; Leamonth 1977:71 ). In writing on the California Indians, 
113 
Sherburne Cook ( 1 976:290) stated that while food was seldom so scare as to make 
starvation the cause of death, 
" . . .  partial starvation must have been quite common. The influence of this 
condition was to lower the vitality of the population in all respects. Particularly 
was resistance to disease so much reduced that many weaker members, such as 
children and old people, fell easy prey to whatever epidemic happened to strike 
them. . . .  Moreover, the birth rate would tend to decrease. . . . A very inadequate 
diet, as is well known, will prevent proper development of the fetus, make it more 
difficult for the mother to withstand delivery, and reduce the natural secretion of 
milk below the subsistence level of the newly born child. As a result of all these 
factors, the population would tend to decrease very rapidly. 
As we know, the population did decrease materially during the years of 
most acute hardship, owing, among other causes, to the disturbance of food 
supply - a major environmental factor." 
Crowding on reservations, along with sedentism and attendant poor sanitary 
conditions, also increased both the prevalence and incidence of contagious diseases, as in 
the case of the Northern Cheyenne at the Darlington Agency who suffered through 
outbreaks of measles, as well as dysentery and other water-borne enteric bacterial 
infections acquired through contact with water contaminated by the upstream sewage 
dump at Fort Reno (Campbell 1 989:87-88, 90; see also the description below of malaria 
on the same reservation). The unhealthy conditions on many reservations probably also 
increased the impact of some potentially deleterious traditional customs, such as the 
wrapping of cut umbilical cords in non-sterile materials, leading to infantile tetanus (see 
McConville 1991 : 1 3  8-13  9 for examples, cited in Logan and Ousley 2001 : 1 97). 
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Socio-Political and Cultural Factors 
Highly admixed individuals and tribes composed largely of mixed-bloods also 
had access to more material resources and to better education and health care than was 
the case for most full-bloods (see Moore and Campbell 1995:515 for a note on elite 
factions in reservation Indian societies). An Indian woman married to a white man 
probably was able to procure a good deal of resources for her children in comparison to 
Indian women married to other Indians (Ewers 1968:57-58), and mixed-bloods usually 
had the social skills necessary to function in white society (Hyde 1956:211, cited in 
Logan and Ousley 2001 : 187). Surely many individuals of quarter-blood or less quantum 
were able to pass themselves off as white and integrate themselves into the larger society. 
Variation in time of contact during the history of Indian-white relations led to 
very different reservation environments for numerous tribes. White racism against 
Indians peaked during the Indian Wars, probably with the defeat of Custer at the Battle of 
the Little Bighorn (reference the quote by L. Frank Baum, given in Ch. 2, for an 
example). "Wild" Indians, especially the Sioux (Lakota) and their Northern Cheyenne 
allies, were reviled. But some whites made distinctions, no matter how flawed the logic, 
between different Indian groups. In her book Ishi: In Two Worlds, Theodora Kroeber 
(1 961 :50) comments that in post-gold rush California, criminal acts were blamed on 
Indians, "[b]ut never the close-by Indians, 'our' Indians: it was Indians at a distance, 
'wild' Indians who had done the deed." Attitudes were split between whites in the East 
and those in the West, some Westerners calling for the extermination of the Indian while 
some Easterners romanticized the Indian as the "natural man" and "noble savage" (Hagan 
1988:53; Green 1988:587-588). Either way, no one asked the Indians about their wants 
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or needs. It was simply assumed by the liberal whites of the East that their choices 
concerning the proper course of ''civilizing" and assimilating the Native Americans 
would indeed be in the best interests of those peoples, while many white Westerners 
argued all Indians were better off dead. This was expressed very clearly in the frontier 
maxim, often attributed to General Philip Sheridan, "The only good Indian is a dead 
Indian.'" In a speech made in New York in January of 1 886, Theodore Roosevelt stated, 
"I suppose I should be ashamed to say that I take the Western view of the Indian. I don't 
go so far as to think that the only good Indians are dead Indians, but I believe nine out of 
every ten are, and I shouldn't like to inquire too closely into the case of the tenth" 
(Hagedorn 1 92 1 :355, cited in Mieder 1 995). Roosevelt is among the four presidents 
carved into Mount Rushmore in the Black Hills of South Dakota, lands held sacred by the 
Lakota. 
Members of some tribes, especially the Crow and Arikara, cooperated with the 
U.S. government and the military, and in return received favorable treatment within the 
early reservation system. Many members of the Northern Cheyenne band led by Two 
Moons enlisted as army scouts at Fort Keough, Montana. They and their families were 
thus supplied with adequate housing, clothing, food, and health care, and were able to 
remain in the north, near their native territory. However, most of the Northern Cheyenne 
vehemently resisted the U.S. and were relocated to the Cheyenne and Arapaho Agency in 
Indian Territory to live with their Southern Cheyenne kin, and were often refused 
annuities to force them into compliance with agency policies (Campbell 1 989:86-87). 
This led to malnutrition, which leaves an individual' s  immune system weakened against 
disease, making children more likely to contract and die from disease or suffer growth 
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stunting. Pregnant or nursing women would possibly be unable to properly nurture their 
children, whether in the womb or breastfeeding, leading to elevated levels of zygote/fetal 
loss and infant death. They were also subject to high rates of malaria (Plasmodium 
vivax), due in part to the irrigation and sanitary systems in place around the Agency, 
which increased the local vector population, the mosquito Anopheles quadrimaculatus 
(Berthrong 1972, Nespor 1989, cited in Campbell 1989:88-89). 
Male mortality due to warfare left many women from tribes in the Plains, 
Intennontaine, and West Coast regions, where the highest concentrations of full-bloods 
resided, with a restricted marriage pool within their own societies (see Thornton 
1987:180). A significant number of the women in this study's samples who reported 
having no children may have remained spinsters and never reproduced. For example, the 
1910 Census (1915:66) records that for the entire U.S. Indian population, there were only 
95.9 men per 100 women for full-bloods aged over 50 years, while mixed-bloods in the 
same age group number 124.5 men per 100 women. This is explained partially by ''the 
fact that male full-bloods have been more frequently exposed to the dangers of war than 
the mixed-bloods, and that this was more frequently the case in the period when the 
Indians who are now in the older age group were young than during the lifetime of those 
in the other age groups" (U.S. Bureau of the Census 1915:66-67). As was outlined in 
Chapter 2, warfare occurred between Indians and whites, as well as between Indians from 
different tribes. For example, as the buffalo population diminished, intertribal and 
interracial conflict increased, reducing the number of men and increasing the number of 
widows (Swagerty 1988 :368). In the context of the reservation period, when few men 
could afford to keep multiple wives and their children, this skewing in the sex ratio likely 
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left many women with but two choices: no husband or an interracial marriage, if they 
could find a willing partner. 
To further compound the problem of a reduced marriage pool, many Native 
Americans also practiced clan exogamy, so that an individual was required to marry 
someone who was neither a member of the same clan, nor of the father' s clan in the case 
of a matrilineal society, or the mother's  in the case of a patrilineal group, regardless of 
whether the person in question was a close blood relative or not. For example, the 
Cherokee are composed of seven clans, and a woman cannot marry a member of her own 
clan nor her father's, even though many individuals in that clan are unrelated to her. In 
such a situation, the only solution may be to marry an outsider, either a member of 
another tribe, or a Euro- or African-American (see Mihesuah 1 991). 
Many Indian women indeed turned to intermarriage with whites, either out of 
· personal choice, politics, or out of a need to find husbands, but some might have failed in 
that endeavor. White men were possibly less likely to marry Indian women, and 
particularly full-blood women, during the height of racism against Native Americans than 
in the colonial and early U.S. periods, when the white sex ratio was skewed towards 
males, especially on the frontier. It would seem reasonable to speculate that the high 
male to female ratio among mixed-bloods in the over 50 age group could be partially 
attributed to outmarriage of mixed-blood Indian women to white husbands, and that these 
women were living off of reservations at the time of the 1910 Census, and were therefore 
not enumerated in the specialized schedule. The sex ratios for those under 20 years of 
age in both the full- and mixed-blood groups are about equal, and the sex ratio for those 
20 to 50 years of age are comparable to the under 20 age group for full-bloods, but are 
1 1 8 
intermediate between the under 20 and over 50 age groups for mixed-bloods, supporting 
the hypothesis that there was a once marked but decreasing trend during the latter quarter 
of the nineteenth century for mixed-blood women to marry out of their natal groups, most 
likely to white farmers or ranchers (see Logan and Ousley 2001). Full-blood women 
appeared not to have done so, whether out of personal choice or due to an unwillingness 
on the part of white men living in geographic areas with high concentrations of full­
bloods to intermarry. For example, in addition to the increased racism against Indians 
exhibited especially strongly in the West during the latter nineteenth century, there was a 
greater likelihood for settlers to such places as the Willamette Valley of Oregon or the 
Kansas-Nebraska prairies to be family units rather than single men who would be 
amenable to marrying Indian women. Table 5.1 presents the sex ratios by blood quantum 
and age group for the entire U.S. Indian population of 1910 and for some individual 
tribes, given as examples. It should be noted that the male to fem ale ratios for the over 
T bl 5 1 Mal t 100 F al . th I d. P 1 f 1910 a e . . es o em es m e n 1an opu a 10n, 
Tribal Affiliation Full-Bloods 
Under 20 20-50 Over 50 Under 20 
All U.S. Indians• 103.9 101.8 95.9 102.3 
Apache2 109.3 99.6 84.4 -
Cherokee 109.5 104.3 102.6 103.7 
Cheyenne 105.5 98.9 79.8 -
Chippewa/Ojibwe 112.1 97.0 84.2 98.8 
Crow 104.5 111.6 74.3 110.8 
Navajo 104.0 98.4 101.3 -
Teton Sioux 103.2 101.5 83.5 101.0 
Y anktonai Sioux 91.0 91.4 81.0 -
Ute 117.1 113.9 132.1 -
Mixed-Bloods 
20-50 
111.5 
-
104.3 
-
116.0 
-
-
105.7 
-
-
Adapted from the U.S. Bureau of the Census 19 15  :66-70. (-) fewer than I 00 women in sample. 
1Includes Alaskan groups. 2Apache proper, not including the Mescalero and Jicarilla Apache. 
Over 50 
124.5 
-
111.8 
-
128.5 
-
-
-
-
-
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50 category for many of the full-blood groups are highly skewed in favor of women. 
These groups were heavily engaged in warfare, mostly with the U.S. but also with 
surrounding tribes, during the last half of the nineteenth century. The primary exception 
to this is the Crow, who were allied to the U.S. and at war with most surrounding groups, 
including the Sioux/Lakota groups and the Cheyenne (Logan and Schmittou 1 998:65, 67-
69). 
Differing customs and beliefs concerning sexuality, marriage, and child-rearing 
were probably also a large factor in mixed-bloods regaining population so much more 
quickly than full-bloods. Many traditional groups engaged in polygynous marriage, post­
partum sex taboos, and/or prolonged breastfeeding, all of which functioned to space 
births and thus raise the likelihood of survival for each child and less negatively impact 
the health of the mother (Axtell 1 98 1 :22-23; Driver 1969:382, cited in Logan and Ousley 
200 1 : 1 97; see also Hem 1992). Many mixed-bloods, and especially full- or mixed-blood 
Indian women married to white men, abandoned these traditional practices, having babies 
far more often and weaning them earlier. There is also a possibility that some Indian 
women married to white men started their infants on cow's milk fairly soon after birth, 
thus freeing them from breastfeeding and reactivating the ovulatory cycle even before an 
infant was weaned (Margo Ford McMillen, personal communication, February 1 8, 2004). 
Long-standing traditions of tribal endogamy might also have prevented some 
groups from intermarrying (Moore and Campbell 1 995:506), even when their populations 
had been dangerously reduced by disease and warfar�. Polygyny was discouraged by the 
reservation officials and missionaries, and was likely not possible during the bleak points 
of the reservation period since few or no men could care for multiple wives and their 
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children. Some Native Americans intermarried with other, usually nearby tribes (U.S. 
Bureau of the Census 191 5: 1 57), making their children still full-blood, but the blending 
of multiple cultures likely resulted in a loss of tribal distinction. 
Summary 
A complex of factors and processes functioned in praxis during the latter quarter 
of the nineteenth and beginning of the twentieth centuries to promote population recovery 
among mixed-blood Indians at a much faster rate than that exhibited by their full-blood 
counterparts. There were genetic factors involved in this relative success, as well as . 
environmental factors, including disease, ecology, socio-political conditions, and cultural 
beliefs and practices. Racism against Native Americans created very poor social and 
material environments for the Indians, but mixed-bloods were better adapted to cope with 
these environments, primarily due to greater temporal depth of contact with Euro­
Americans and greater acculturation to white life ways. Intermarriage with white men 
brought better resources to Indian women and their children, and mixed-bloods often 
comprised the elite factions on reservations, giving them better access to very limited 
resources. These historical factors, along with the governmental policy to absorb Native 
Americans into the larger society, led to the large increase in the number of mixed-bloods 
during the latter nineteenth century as compared to full-blood Native Americans. 
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Chapter 6: Conclusion 
'' . . .  [ A ]nd when those Indians with the weakest resistance to those [European and 
African] maladies had died, interbreeding among the hardy survivors and, to some 
unmeasured extent, with the immigrants, led to the beginning of population recovery" -­
A. W. Crosby, Jr. 1972:39. 
Interethnic marriage was one of the most significant components oflndian-white 
relations. Usually such unions involved an Indian or mixed-blood woman married to a 
white man. While there were undoubtedly many motivations behind these Indian 
women's choice in a mate - including romantic attachment and affection, the chance for 
a better life, access to scarce resources, the possibility of improving their children's lives 
by procuring for them the skills to function and maybe pass in white society, or even a 
lack of any other options - these interethnic marriages produced, unbeknownst to the 
couple, truly significant reproductive rewards as compared to their full-blood 
counterparts. Mixed-blood couples enjoyed greater fecundity, fertility and survivorship 
of offspring, partly due to socio-cultural factors, such as the loss of post-partum sexual 
taboos and early weaning, or greater access to resources leading to better nutrition and 
health care for mothers as well as children; and partly due to biological factors, such as 
greater variability in the MHC leading to higher conception rates and increased resistance 
to disease, both for mixed-blood mothers and children of mixed marriages. The results of 
this differential reproduction had a powerful impact on the landscape of Native America 
today, so that the vast majority of Indians possess some degree of non-Indian admixture. 
Mixed-blood Native Americans enjoyed significant biological, environmental, 
and social advantages over their full-blood counterparts, and these advantages translated 
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into greater reproductive success for those of mixed heritage. While they enjoyed these 
advantages, interethnic marriage was a driving force underlying the erosion and loss of 
much traditional culture, particularly indigenous languages. Thus the very success of the 
mixed-blood portion of the Indian population has fostered many difficulties in defining a 
Native American and who can claim this status, whether in the eyes of the federal or state 
governments, the lay-public, the local community (both Indian and otherwise), or the 
individuals involved. What definitions of Indian-ness are used and how they are applied 
has far-reaching consequences on the economic, social, and health status of individuals of 
Native American ancestry. 
Federal Indian law provides political definitions of Indians and Indian tribes in 
that these definitions determine which individuals are eligible for government programs 
and which groups are considered to be in a quasi-sovereign relationship with the U.S. 
government (Sheffield 1997:4). However, there is "no universal legal definition" for the 
term "tribe," nor is there a "single federal statute defining an Indian tribe for all purposes, 
although the Constitution and many federal statutes and regulations make use of the 
term" (Cohen 1982:3, cited in Sheffield 1997:57). Federal recognition benefits tribes by 
allowing them to establish self-government, providing eligibility ( collectively and 
individually) for federal assistance, and by conferring "prestige and honor in establishing 
the government-to-government relationship with the United States" (Blackwell and 
Mehaffey 1983 :56, cited in Sheffield 1997 :60). This, in a sense, gives legitimacy to or 
marks "true lndian-ness" of individuals and groups to the lay-public, and groups lacking 
federal recognition are often considered as less than Indian, or "Wannabes," by non­
Indians, and often by members of recognized tribes. 
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Native Americans are entitled to government funding for education, housing, and 
health care, and have certain religiously based rights, such as the ability to legally possess 
eagle feathers and peyote. Under the terms of the Indian Arts and Crafts Act of 1990, 
Native Americans also have the legal right to sell craft goods as "Indian-made," with 
fines of up to $250,000 dollars and/or 5 years imprisonment for individuals in violation 
of this law, and up to $1  million for companies, both for a first offense. Subsequent 
offenses incur penalties of up to $1 million and/or 15 years in prison for individuals, and 
up to $5 million for companies (McCoy 2004:84). An individual must be a member of a 
federally or state-reco�ized tribe, or certified as an artisan by such, to gain this privilege 
(Sheffield 1997:53). Members of tribes that were terminated during the 1950's and 
1960's that have not yet been restored may be able to claim some of the government 
assistance due Indians (usually through _possession of a Certified Degree of Indian Blood 
card, or CDIB), but are not considered "Indians" or members of an "Indian tribe" for 
purposes of the Indian Arts and Crafts Act, unless certified as an artisan by another, 
recognized tribe (Sheffield 1997:62). State recognition is a process altogether removed 
from the federal recognition process, and criteria range from fairly stringent to none 
(Sheffield 1997:63). States with lax criteria leave themselves open to charlatan groups 
seeking recognition solely for political or economic gain (Sheffield 1997 :7 5-76). For 
tribes with federal recognition, individuals must also meet tribal requirements for 
membership in order to receive tribal benefits, federal benefits ( unless otherwise covered 
by a CD IB ), and privileges, such as protection under the Indian Arts and Crafts Act. 
Tribal requirements may be more stringent than federal requirements, usually combining 
descent and residence, meaning biological heritage and sustained membership in the 
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cultural community (Sheffield 1997:85; Svensson 1979:71-73). The descendancy 
requirement in particular can be highly variable. For example, among the Western 
Cherokee of Oklahoma, an individual must be able to prove descent from a lineal 
ancestor on tribal rolls. Other tribes have blood quantum requirements, such as the 
Absentee Shawnees, who require one-quarter minimum blood, and several New Mexico 
tribes that require at least one-half. Some tribes figure blood quantum only by ancestry in 
their own tribe, while others will accept ancestry in certain other tribes in figuring 
minimum quantum. Such practices could lead to individuals who are full-blood Indian, 
yet lacking the minimum quantum to claim membership in any one tribe (Heriard 
2000:54). More often, it means a parent who meets the minimum tribal blood quantum 
requirement but marries a non-Indian has children who do not qualify for tribal 
membership. 
As per the Native American Graves Protection and Repatriation Act of 1990 
(NAGPRA), direct lineal descendants, Indian tribes, Native Alaskan villages and 
· corporations, and Native Hawaiian organizations have the right to request the repatriation 
of human remains, burial goods, and sacred artifacts from federal agencies and all U.S. 
museums ever having received federal funds (U.S. Park Service 2004 ). Under this 
legislation, "an Indian tribe is any tribe, band, nation, or other organized group or 
community of Indians that is recognized as eligible for the special programs and services 
provided by the United States to Indians because of their status as Indians" (U.S. Park 
Service 2004). Tribes not federally recognized are not officially considered as valid 
claimants for cultural materials, and museums and federal agencies are not required to 
work with non-recognized groups, though the NAGPRA Review Committee has 
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recognized that there exist some cases where non-recognized groups may be the 
appropriate claimants (U.S. Parks Service 2004). 
Obviously, gaining Indian status in the U.S. confers some special services, rights, 
and privileges not normally accessible to the rest of the U.S. population. However, 
defining ethnicity and membership in any ethnic group is fraught with difficulties (see 
Berreman 1972 and Brodkin 2000 for discussions of ethnicity and the place of ethnic 
groups in the global system), all the more so in an ethnic group where individuals could 
claim heritage from several "races" and tribal groups simultaneously. Inconsistent legal 
definitions oflndian-ness only further confuse the issue of which individuals qualify for 
membership in such an ambiguously and variously defined ethnic group, and under what 
circumstances they are considered Indian and under which they are not. For example, 
members of terminated tribes are often still eligible for health services, and so are 
considered Indians in that context, but are excluded from coverage under the Indian Arts 
and Craft Act, and so are not considered Indians in this respect (Sheffield 1997:62). 
Debates over "what it takes to be considered an American Indian" and how individual 
tribes figure their membership will remain heated in "Indian Country" and federal 
agencies dealing with Indians for a long time to come. 
Lines for Further Research 
This thesis has presented a very broad, pan-tribal analysis of population change 
among Native Americans. As such, the trends, circumstances, and causal factors reported 
in this thesis could be highly variable from one particular instance to another. One very 
important line of further inquiry into this topic should be the undertaking of case studies 
of different tribal groups, geographic regions and ecological zones, and even culture 
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areas, to discover to what extent the findings reported here were functioning in specific 
cases. For example, an analysis of admixture and fertility comparing the Western 
Cherokee of Oklahoma and the Eastern Band of Cherokee Indians would be feasible and 
desirable given their long history of contact with whites, the existence of written records 
dating from pre-removal times, and their divergent paths of acculturation since the post­
removal period. 
Another very important line for further research is to test whether similar patterns 
of interethnic marriage and differential fertility are present in other historical datasets. 
One example is a dataset collected by Dr. James R. Walker among the Oglala 
Sioux/Lakota during his tenure as the agency physician on Pine Ridge Reservation from 
1896-1914 (housed in electronic form in the University of Tennessee Anthropology 
Department; see also DeMallie and Jahner 1980; DeMallie 1982; and Jahner 1983). 
Another source to analyze would be Canadian Census data on Native Americans. While 
some of the tribes included in this study' s statistical analyses range into Canada, the 
focus of this thesis has been on Native Americans in the "lower 48 states" and their 
experience with the U.S. government and its policies. To access a more humanistic 
anthropological approach to this subject, the experiences of people involved in such 
Indian-white marriages, or any Indian/non-Indian relationship, should be gathered, both 
from any existing historical sources (biographies, diaries, etc.), and from interviews and 
life histories of contemporary Native Americans and their non-Indian spouses. 
It should also be remembered that the sources used in this thesis have a great deal 
more information to offer. For example, the table presented in Chapter 5 and taken from 
the 1910 Census showed that several tribes exhibited moderate to sharp skewing in sex 
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ratios. While in some instances this could indicate loss of males through war or the loss 
of females to hypergyny (and thus, possible exclusion from the census special schedule 
records), in other groups this might be more an indication of the effects of the Trivers­
Willard Hypothesis (1973), as in the Ute, who exhibited marked sex skewing in favor of 
males for all age groups (U.S. Bureau of the Census 1915:69). The only way to ascertain 
this would be to do an ethnohistorical study of individual groups, possibly going so far as 
to search through tribal records from as far back as is available, and correlate this 
ethnographic data to existing statistical and demographic data. 
It is also interesting to note that the 1910 Census gives information on sterility, 
fertility, and vitality for marriages containing Indian-Black and Indian-Black-white 
admixture. Fertility and vitality were among the highest for these marriages (U.S. Bureau 
of the Census 1915:158). Since an individual oflndian-Black or Indian-Black-White 
heritage was unlikely to have any social or economic advantages over a full-blood Indian 
or Indian-white individual, this could indicate that heterosis was the primary cause of this 
success. However, the sample sizes in the 1910 Census are fairly small. A larger study 
employing data on Indian-Black admixture taken from the Boas database could clarify 
whether there truly were significant biological advantages at work, or if these returns in 
the 1910 Census are simply due to a sampling error. This information could be further 
utilized in an analysis of the difficulties Black-admixed groups, such as the Black 
Seminoles or the Black Utes, have in gaining recognition of their Indian heritage and 
status today, whether from the lay public, the government, or other Indians. 
The Boas database also contains a wealth of untapped information. This 
remarkable research effort by Franz Boas is enormous in its size and diversity, and it 
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gives contemporary scholars a glimpse into the physical characteristics and biographical 
histories of Native North Americans of the late nineteenth century, prior to the intense 
acculturation that occurred during the post-World War II period (Szathmary 1 995 :338). 
Thanks to the detective work and efforts of Richard Jantz (see Jantz et al. 1 992), this 
unique dataset has become accessible to researchers having an interest in Native 
American population change and the history oflndian-white relations. These historical 
data now shed light on the population structure of contemporary Native American 
groups, and inform us as to what we might expect to see in their future. 
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